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1 (54) Title: WATER-SOLUBLE TRIAZOLE FUNGICIDE 
j (54) &MO>%&: *JSt4 I- r V-/H5tK&&I 



(57) Abstract: A triazole compound represented by the general formula (I) 
(I) [wherein X represents such a group that the compound represented by 
(I) the formula X-OH has antifungal activity; L represents -(CVio aryl)CH 2 - in 

; which the aryl has substituents on neighboring carbon atoms, etc.; and R 

■ represents -P(=OXOH)2. etc.] or a pharmacologically acceptable salt thereof. 



= X-O-C-L-O-R 



I (57) s«: 

-&5£<D 
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X-O-C-L-O-R (I) 

e-C 10 7U-JlOCH a -S«wU Rtt, -P(=0)(OH) 2 «^^^-T. J 
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) icwr*. 

Afcf, #i§¥8-333350^&$B, 4#M¥l 1-80135^^, »M¥l0-279587^«, 
10 W2001-342187^afctt, h U 7 V^-;Wb£4&JWE*3ttTl*S 

. «pg|BB62-l4766-^^«fctt, 2-(2 f ^7JWD7x-JW-i,3-t'X (IH-l, 2, 4- h U 7 

V~)V-i-^)V)-i-^un/-)V (7)ln±V-)\<) ifitiMtZtiTit**. #§m-53426-ff 

fc tt, 3- [4- (4-y7;7x ^ 7 V-JM-^ )V\ -2- (2, 4-^7 Jl'X P7i -1 

-(iH-i,2,4-hUTy-;p-i--r;L')-2-^^y-;i/ (^p^v*-;i/) #aB«snTv>*. 

15 WO 99/45008^&fRfctt, 2- (2, 5-> , 7MD7i-JV)-3-[4-(4-v'7; 7x.~)V>2-7V 
-;i/-2--T JW-l-ClH-l, 2,4- h U77-iH--fiW-2-7*^;-Jl/ (RO0094815) 

UfcSttTVi*. 4*W¥9-183769^&«tett. 1-£(1R, 2R)-2-(2, 4-^7.)^n 7i^)-2- 
20 fc F P*S/-1-.jWI/-3-(1H-1 j 2, 4- h U 7\A-;i'-l--f )V) 7"D fc?;i/]-3-[4-(lH-l-x h 9 
V/U;W7x=;W-2--f $^/'J5V> (TAK-456) a«8B«3*lW*. #W¥ll-240871 
2-(2 ) 4-i?7M07i-;W-l-(X^X;^^W-l, l-^7;^n-3-(lH 
-1, 2, 4- h U 77-;H-^;W-2-7 , D;V-;l' (SS750) #g3«£nW*. W098/31675 
(2R, 3R)-2-(2, i-Z?7)\,*U 7irjW-3-[4-[4-[3-t*V-2-(4- h U 7.»<* 

25 p^< h^^>^;w-2H-i,2,4-hU7y-;u-4-^;W7x-;w-i-b;^7^-;W-L-( 
iH-i,2,4-hU7y-;p-i-r;w-2-y^/-n' (syn-2869) *saEtt$nr^«. W097/051 

30#£^£«, 7-^DP-3-[(lR,2R)-2-(2,4-v7;i'^P7xr:^)-2-fcFa^i>-l-^^ 
;i-3- (1H-1 , 2, 4- h »J 7 V*-;U-l--f ;W Z?U MM ij >-4 (3H) > (UR-9825) 58SK 
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ttstttu*. ^orn, ftftmosmm'jkm* wo95/25io7^ia, wommm'&m. w 

001/66551^98, &tfW001/79196#&fRtett, SWH© h U JWfc^*3WB«StlT 
*&, WOOO/30655^^ TO99/610l7#&*Rtm01/52852^&«te«, llil^ 

l e> t> 7K«^is^fc & iz&mm t u * c t ^Hartr a * t v» 3 

25 »n#»tt*#U fe#rtT^d^c>^tft^Tfx^^;i/SoPBS*iec:b«*ifcfitK 
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O 

X-O-C-L-O-R (I) 

[5t*K Xtt» (ID 

R 1 

WN Ar (H) 

(:£*, Aril Kury&tttfCi-CeKufyfcrfr&vm^&uzmfrZ&lfl-z 
&m-?&o ) 

LTfc^C 6 -C 10 7U -)V&. mm&m E-XttMfc * 1 

l b mt&mm a£ym$i2ti2>m-x ug-ta %> i 75S3« <d b&s ^lt^c,- 

15 A^d-CeT^y-f^*, 5£-C (O) — NR 2 R 3 (^4>> R 2 £.tfR 3 te, 

*3k Xte> -P (=0) (OH) 2 S£^1\ ] 
20 <H&»S*a> 

)^S, C,-C,7^75y Ci-CsT^Jl/^ > , C 1 -C 6 7.)W75/C 1 -C 

5 7;i4;i'S, #;i'#*~>s> -o-p (=o) (oh) 2 »> -o-p <=o) ( 
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oh) 3 3tTfiBtft$nfcc 1 -c 6 T;wi'S. 

7m&. S-Q-NR = 'R 3 ' tt*. Qtt, ^^XWJ^-J^SSl, R 2 '$X*R 

8t«» IU— Xttft^*C,-C 6 TJWVafeT?175S2BtftSnTt>J:Vi. ) ^Mt5S 
] T^StlSS, £JP#3rv'*, -O-P (=0) (OH) -SO3 

HI, 

±f2-« (i) xtt, ^o&s^w^snsfcfcSs^T, »ia 

10 fctt, 

(1) L a ^M^#a J;0ji^$tl^.|wl-X«^S 175S3ffl©Btft**^rLT«>A 
Vi C 6 - C ! 0 7 U ttj&Si* a «k 0 »ft 3 ft* E-X«Sfc* 1 75S3li<fltt1&a£ 
tfUTfc&^fcSSSI^ XWU B*fe*Wa«fctJa«*n§ra-XttaJ4§L7JS3fflOB 

15 ±«F$$n*aT&D, 

(2) X-O-C (=0) -mt^t^--L a -m^<D^mM"f-t., -L b -0-R»£ 

( 3 ) L ^ k >SX«B3&Sf£ a <fc D Sft S n*|ig--X«»&SBife*T? 1 75M 2 

(4) L/^\ - (o-7i-V» -CH 2 -S, Xte> m&*i¥a£D«£ft£B&S 

-cib»3*i&- (o-7xzi/» -ch,-s^ hUT 4 /-;Ht:^x}i^-o^s 

(5) Biftswaioa^stisBtftai-cifiSisnfc- (0-71-^) -c 

(7) R^SMI¥i8i:DS^^n§l«I-X«M^§1.75M3fil©®«$WL.T ! fo^^C 
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(8) -p (=o) (oh) 2 &T*%%hvyv-)Wb&tajt.\t j t<DMm±m&z 

(9) ai!fl*?-)l& * h*->g> APy>If, ->7/*K:tf-CH 2 -0-P (=0 
) (OH) 2 ^5/j:§fiSPa 1 T*£3 h <J 7l/-;Hfc^X«-e©^S±^$tl 

5 

(10) )3^75y», C,-C 6 7W7$>'3S. fttf* >'Ci-C 6 7)V*)VT$;m 
10 (12) /3#N, N— ^^^Jl/7$ya£T»« hUT*y-;Wb^»Xtt*OlHI±f) : «S 

(13) 3##;m?*3'*t** h u 7»/-;wb^«xtt-€-osia±« : *$ns«[T»»5 

(14) jj a*^-x«Sfc5 c j - c 6 7;wi/*£ i 7$s 2 « UTt>&v> 4 mnm 1 * 
c 1 5) js *sR-xtt»fc* c ,-c, 7; wus-e 1 75s 2 tttsnfc 4 a^s 7 a^a 

(16) 0#*4 1 - b U 7^-.Mb^X^cDM± 

20 (17) j3^\ SC-C (O) -W <5£*, W*4, IW!-X«^«C-5C 1 -C 6 7;P^*^1 
Tim 2 AWT LTfc 4 7 JldSIS*****^*^* 0 , ) Tfgsnss-cft £ 

h u 7 v-;w^#x«^cD^a±i^$n-5ts-e^ o, 

(18) j8*«, 5£-C (O) -WMSCt", WHS, isi-x«^^c 1 -c 6 7;i/^;i'-ci 

25 7V-;wt:^xtt-e©iga±f^$ns^t?^o, 

(19) js^, u-**)V-i-\zui?-)V) *;^=;p«T?»shU7'i/-;wb^ 

(2 0) X*«, — JKSCdll)' 
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N ^N^Kf>E--A 1 -G-Ar 2 

xttS5&si7iS3fia©«sisswbT'b^7x-;i/ai**b, 

h^usa? b7U m^&m rzvmiRznz m-xtanfc * i t^m 5 fls©»& 
»»i/Tfe*v^^ xwu wy»rJ:Dwansn-xtt*tt;* 1755 5 

EBu *9^>*. Xtt, iC-S (O) nl - (:£*> nltt0 75S2©aEft**f. ) T 

R 4 R 5 tt, SftAfc**KTOtt C x - C 6 7 )V*)Vm&fK u 
Gtt, 5£ (Ga) 

-(CO) p -(R 6 C=CR 7 ) q -(CHC)-(R 8 C=CR 9 ) s — (Ga) 

r<\ r 7 > r 8 > &tfR 9 ^ »scfc**nt^ xtt, n-xttft&sAay^K 

1 75S 5 «*bT>bAV»C x - C,7^*SU 

Xtt, a (Gb) 

— 4>-CO~NR^ — T — (Gb) 

s^^e^^e>^$nsi^-xtt^si7^S2^cDfims^bT'b^i^7^ 
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(2 1) (2 0) fc&^T, Ar 2 ^ ««W7 J:D»&3n*R-XI»fca 1 75S 
5 5l0iiMtLTfeS^7i-M, x«, flM*«Wr«J:t>)»RSn*W-Xttfta: 
S 1 7!>S 5 CD«$»£# UT% A H¥»3;'v5 t o 7 <J - JPST % D , 

k-S (O) nl - (5fc»K n ltt075S2OS»*^r. ) T^$nss-?& o , 
R 4 ^C x - C^J^PST* D , 
R 5 7)t7j<^^X«C x - C 4 7^;«T* 0 , 
10 a£ (Ga' ) 

— (CO) p .-(R 6 'C=CR 7 ') q .-(CHC) rl -(R 8, C=CR 9, ) s .- (Ga') 
(5£4>, R 6 \ R 7 \ R 8 \ WR 9 '«> »&K:#*JSHK Xtt, R|-X«ftft*AP 

(22) (IV) 




(2 3) (2 0) fC&WT, 



E#, ^^1,->ST?»D, 



20 



A 1 ^ 
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8 



-o- <y o- 



(Bl) (B2) (B3) 

Gifi, S(Ga") 

— (HC=CH) q ..— (CSC),..— <HC=CH) S «— 



(Ga") 



(5M», Q* ' .0 75S3©«Eft*wU r' ' R^s* ' tt, 0 2 ©MR 

5 'J 7V-il«X(«©Ii»^^T»0, 



(2 5) (2 0) fcl*5V>T, 

Ar 2 #, ii«»r«k0a«sn«ra-Xttft^*175S5ffl<O«l»ft*b'r'bAVi 

io ^-7^^ x«> ■tjat»T*oa«*n*n-xtt^si.75S5«o«ftat**L, 
E#5t-s (o) nl - (5£4»> niwo75S2©*R*w-r. ) T*sns»*c*o, 

R 4 **C , - C 6 7i^MT'$» 0 » 
R 5 ^7KStM^T'&0, 
15 G#, 5£ (Ga') 

— (CO) p .-(R 6, C=CR r ) q .-(C=C) r .-(R 8, C=CR 9, ) s .- (Ga 1 ) 

r 6 \ r 7 '> r s > s.^r 9 ' satc**^ x«, ra-xtt»fcsAa 




(2 4) X*<5£<V) 
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q' , r' &tfs' 2 tf>gfc£^\ ) T?* 3*1**1?* -5 h U 7lA- 

5 (2 6) (2 0) fc&t^T, 

10 R"#**JBHPT*D, 
G#, 5t (Gb) 

-^-CO-NR*— 1 T— (Gb) 

«Dtt, 7y*M^*J:r^#*W5&S«»»»j^6»iS*isra--X»ift3a: 
15 w>-S£^u 

Ttt, Xtt, a*«rb<tt»ttC l -C s T;^W>'IIS*T, ) Ti§ti?.ST 

(2 7) x^, 5£(vi) 



20 T'SSn^lTfeS h U Tl/^Hb^X^CD^S-hl^^n-omT^O, 
(2 S) Xrf^ 5£<VII) 




WO 02/066465 



PCT/JP02/01500 




(VH) 

(2 9) 5SCVIII) 




(vni) 

(3 0) 5£(I» 
Me F 



F OK) 

(3 1) X^\ 5£00 



9* 



F (X) 

(3 2) x#, 5t(xi) 
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(33) x*«, scan) 



yVWSA- 



Me 



OCF 3 

(XII) 



5 (3 4) 5$ (XI 1 1) 



Me 



f (xm) 

<W&MW r > 

Any>«f, 7j<m*, nhp^, 75;s, >-7y», #;i/#*->ak 

B&*f*C £ 0®^Stt£I^X«^fc& 1 5«0«&2££*rbT'b&UC , - C 6 7 

c a - cy^^+s/*, B&£f*c J: Daftsnsra-xttJifc* 1 75s 5f@©g$g£ 
=t lt %^vi c x - c 6 7;i/# y -f c «fc 0 a*?&n*n-xttfts: a 1 752 
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5 i$©fii&S&3l bT&&^ C 2 - C,7M J -f C 2 - C 7 7)Vn* i/ilM 

C 2 - C S TM S )V7$ 5£-C (O) — NR Za R 3a (S;*, R 2a Rtf 

5 oS^^t. ) T^$nsS, 5£-s (O) d i — R 4 1 (5S4\ ^ l«075M2coSi5:^^ 
U R 51 «tt^a#77J;03i^Sn«)|l)-X«M^^ 175S5ffl©WftS£WLT'bA^ 

d-CeT^^^^-To ) TSisnsas, a;-s (o) tt2 -o-R« 2 <5£*, /12 

tt0 75£2©SSR£jKU R €2 ««MWr)cfc03i^$n^|WI-X«^o 175M5MCD 

BtftS*wuT ! feA^c ]l -c e r;wi'S*^'r. ) ss-o-s (o) M 

10 3-R 43 (5£*, // 3fc£0 7bS2©Mic£^U R €3 «M^#7?cfc D«2nS|j3-X 

u «k o a*? s tis iwi-xkt n& s 1 75s 2 <@©s#i*£# i- t *> & ^ tr 

9 v u )i>&, mmmm <? =t t> mn s iRi-x«jtfc:£ 1 7i>^ 2 i@©g#i»£w ut t> & 

Tfc&Hxh^./lUl'S, C 2 -C 6 TJl/irn;i'», C 2 -C 6 T^=^-^«, C 3 -C 6 >' 

2u7)v*)\<m. ms, c 3 - c 6 i/i? n 7 j^^*-et^$ nfc c ! - c 6 
<m&mmd> 

c t -c 4 7)i*)i>m* m-xit&te * a d y >j^-r? 1 t^m 5 s&s n/t c x - c 4 r fr* 

20 Rtf, AD^>Mf„ 

25 X, *^<7>hUTy-;Wk'&^(D-^«TIB©-^ (I' ) 

o 

X'— O-C-L'-O-R (10 

Testis h u T 4 /-;Kb^xtira±w^n^>m, 
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[5$ + , 

r 1 ' *r»»x£ ^-r. ] 

L* C,-C,7J^l/>S(Sait«.i«|»aO$1755 3«tL 

t^t^j:^. ), -o-(c 1 -c 1 7^*^>)as(«a-r*««»ooei 

71l3itUUTU^ ), -(«SIiC 6 -C 10 7U-^)CH s -S( 

iC 3 -C 7 y^O7;^^)CH 2 -S(^it§Ii^a0$l^S3ft 
b T ^ T t» ck U . )5St. 

«fc-r*«*#/io*i75a3fl*-r*. >, x«-p(o> (oh) 2 s£tk?- 
^> *>7 r 20 r 30 n-s (R 2 «RcxR 3tt (i, fn^nisu 

7j< tlf XttC! -C 6 7 Jl^^f . K R 20 R 8 "NCd -C 6 7.H'*;iO-3| 

(R 20 stXR 3 ns> Ma^ra*****-. >, (ho) 2 p(o 

>0-*Rtf (HO^PCOXXC.-C, 6ft«ff»6IKsn« 

«*#*ott, 7j<^s, 7$;i, # ;i< /-op (o) (oh) 2 g 
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-14- ' 

s-^>^k -fy^ 2-*m>:/^ i-x?-;i^a 

5=-;^ 1-^;W^>^ <8-^*^W . 3,3-S^Jl^k 2,2->^^^K i 
l,2-v>*5M^M 1,3->^^^;K 2,3-^^Jl'^k 

, cn&iciii*.-c*>h*->, -fy*>w, i-^^^h*^ **^>f*^ i- 

X^^n#*-5/, 'N*^!/**^ 4->WW^>h*iA 3-*^;i^>b^>> 2-^^ 
;Wh*v\ 3,3-^;Wl^h*>> 2,2->^;K/b*~>> 

l f S-5?^^^h*S/, l.t-VtW?**** ^Mf0 

h>j7Mo^m hU^nn^, >»7JW-ra^^;K ^a^^< s^n* 
!,2 l 2-hU7JWoi^ u.z-b'J^aaim 2-^a 

tx ^;p, W nDlfJK 2-7J^DXfJK 2-3-Hxm ^>^7^DI^ 

, Han^o^ 4r7;W*D^M ^U->^o=ex^S 
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*83ttS2flff<Og£W*, m^^U^ (-(CH 2 )-) ,-X?U> (-(CH 2 ) 2 -) , bVX 
(-(CH 2 ) 3 -) Rtf^hrM^l^' C-(CH 2 ) 4 -) ZmfZ^ttf-VZ, VHfi&mG-Z 

, o r u -jus, gj&sw « <fc o n*ra-xi*»fc a 1 75s 3 <@<Dg&*£*r ut %> 

10 -0 - (C , - C 3 7 k > ) S t L T tt -0-(CH 2 ) 2 -l , &tf-0-(CH 2 ) 3 -S £ 
d HfjIfcfcHHCH.) 2 -» 

pfcT^--;k ^u;k -fyy^UJk ^>^y-r;K tr/tn^k A*m;h ac^ry 

15 M^U;i-*^lf<&Ci:*«T*» MKfciCj -c 4 7 y -f ^»T? & £ o 

y^LUk**^, -fy^u;p**5/, ^>^y<;^+->, tvtn-ok^v 
, A*kD;k**->, W4vnvvfr***sitmfz>z.hifirzi*. $m\z\tc x -c 4 r >v 
20 * y -f it & £ . 

c,-c 6 7;p*y-r ^75 ystLTti, ghaw:, 7ir^;k73/\ ^Dt;^ 
757, ^u;i-757, -rv^iuPTS a ^>*/-r;k75y, tfAn^krsy 

, A*V'j;k7$A 1/ U Jl/7 5 7 Wl> i t^T^, «tBK:«C , -C 4 7 ^ 

25 .t;<^7^;ST^§. 
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-fv^>h*3/*;u#=Jk z-^^h^'>*M^ 

|.I^D#^!ll^ ^S/^**^*^*^ 4-^;i^>h*v#^ 

W5 A n-^QW5A ^fV^n^75A n-^ 75A * 
*/^ W 5A b-^W5A tert-^^TSA n-^>W5; 
, ^;^>^75A 2-^f^W5A ^^^>f^75/» 1 -X 
fJl ,^ W 5A n-A+WSA <V^^75A 4 
>W 3A 3-^M>W5A 2 -^M>W5A 1-* 
fM>W5A 3, 3-J?^^W3A 2, 2-v^.H^» 
75A 1, 1. 3-^f^f*T3A 1, 

3 -i;^^W5A 2, 3-^WWSA 2 

ri;C 1 -C 6 7Jl'W5A<J ill »fcC,-C 6 7J^J^^7 5 AS 

j;xW3A *^D^7SA i?-fV^n^75A 

i W5A ^VW75A ^s-^73A J-M-^WSA >^>^ 
^ 75 A >MV^>W3A vW>W5A 5? 1 -X^^a tf;V<7 3 ^ 

iv'7MJl-73y»^^-i^^ »JSfctt, yyfJl73;X«^XfJl'73 
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rR 2o R 3o N-» (r 2o r^r 30 «, * n n an st ut?k^m^x«c 1 -c 6 

7 ;i'^r;P . ) J tit, rCj-C 6 7JW75y«J , Xtt 

, r>?C 1 -C 6 7M.)P75/Ij fflf:tt75 V s ;* ^ )V 7 5 / 

r7>/C 1 -C 6 7MJHj 7$; S^W^U^Cx-Ce 7 ;i> * ;i/ S 
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^##4-16: 5?fcHn^>=4- [ (1R, 2 R) -2- [ [h^>X-2- [ (IE 
, 3E) -4- (4-i/77-2-7Mn7i^) -1, 3-^5^X-;l/] -1, 
3 5 -OVyf-*} -1- (2, 4-> , 7JWD7i-,'W - 1 - [ (1H 

-l, 2, 4-HJ7V-;i/-i— r;io -4-^v^jp=^ 

5 

0HtR#-*M-19 : ytFD-y>=4- [ (1R, 2 R) -2- [ [h^>X-2- [ (IE 
, 3E) -4- (4->7;-2-7Jl'ta7ir^) -1, -1, 
3->=^it>-5— f;W -1- (2, 4-> 1 7Ma7i"JW -1- [ (1 

H-l, 2, 4- HJ7V~;i<-l — f JW T^a^^v] -2, 2-$?^^- 

10 4-^V7^=*X77"h, 

0iJ^#-*f5-15 : 5?t Kay>=2- [ C ( 1 R, 2 R) — 2 — [ [h?>*-2- [ (1 
E, 3E) -4- (4->7/-2-7^tD7i=;W -1, 3 - 7^ >*X~;i/l -1 
, 3-5?^U->- 5P^] -1- (2, 4~>>y)l'*uyx.~)V) -l - [ ( 
1H-1, 2, 4- HJ7\/-;i<- 1 — 1)1) *7)V\ ^JJ^-JH ^>>- 

15 ;V=*X7 7-h, 

0ll*Wt5-16 : 5>fc FD^>=4-i/7/-2- [ [ (1R, 2 R) -2- [ Ch^>X 
-2- [ (IE, 3E) -4- (4->-7;-2-7Mn7i^) -1, 3 
X-JH -1, 3-^^tr>- 5 -'OH 9=-*] -1- (2, 4-J?7WD7i^ 

) -l - [ (lH-i, 2, 4-HJ7V-;p-i-<;w 7d^->] 
20 x;i/] ^>-7;i-=*X77"h< 

0*«#^5-2O: S?kHay>=2- C [ (1R, 2 R) -2- [ [h^>X-2- [ (1 
E. 3E) -4- (4-y'7;-2-7MD7i-JI/)--l, 3 - 7^ v> X "Jl/J -1 
, 3-^^1f>— 5— -1- (2, 4-77^071^) -1- C ( 
1H-1, 2, 4- HJ7V-;U- 1 --Ok) *<3r)V\ -7u#*U] l3)Vtf-)V\ -4- 
25 7MD^>'7il'=^777-h> 

09^#-Jf5-21 : >*k HO^>=2- [ [ (1R, 2 R) -2- [ [b^>X-2- [ (1 
E, 3E) -4- (4->7/-2-7MD7x-Jl') -1, 3-7*^*7l-JW -1 
, 3 5-' Ok] 5=-*] -1- (2, 4-77MD7i^W -1- C ( 
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1H-1, 2, 4-hV7V-fr-l-4M **)V\ ^D^->] - 5 - 

^##5-22:>^tKP^>=2- [ [ (1R, 2 R) -2- [ [h^>^- 2 - [ (i 
E. 3E) -4- (4-v-7/-2-7J^D7i-jW -1. 3-^3?i-^] -1 
i , 3 5-^] -1- (2, 4-^MD7x-W -1- [ ( 

ih-i, 2, 4-MJ7»A-;i,-i— i\M **;w ^d^v] *;M«ryW -6- 
y)V* □^>->^=jjsX7 7-h, 

«SW6-28:^kHny>-.2- [[(1R, 2R) -2- [ [h^>X-2- [ (l 
E, 3E) -4- (4-3/3r/-2-7^*P7x=;W -1, 3 -:7**v?XX.U0 -1 
. 3 5 --r;M -1- (2, 4-v'7Mn 7 x^) -1- [ ( 

1H-1, 2, 4-HJ7^-l-^) ,1^,1,] r/ptf^s,] XJltf-M _ 6 _ 
^fM>yVN^X7 5'-h 1 

*w»*5-S4:i>fcKny>«2- [ [ (ir, 2 R) -2- [ [f^>x-2- [ (1 
E, 3E) -4- (4-y7/-2-7MD7x-;W -1, 3-^^x=;M -1 
. 3 5— ^3-1- (2, 4-J?7JWD7z=^) -1- [ ( 
1H-1, 2, 4-hU7^-l-^) 7D^y] *;HH=M -6- 

««WMl:yfcKay>= [8- [ [ (1R, 2 R) — 2 — [ [h^>X-2- [ ( 
IE, 3E) -4- (4-yjy-2-7Wa7x-;W -l, 3-^$?X=.»W - 
1, 3-W*>-B-^JW -1- (2, 4-v'7MD7xIJW -1- [ 

(1H-1, 2, 4-hUT>/-;U-l-^;u) 7"D^y] a**-*] -i 

«*WM6:ytHD^6-^nn-2- [ [ (IR, 2 R) - 2 - [ [h5>7, 
-2- [ (IE, 3E) -4- (4->7;-2-7WP7x^) -1, 
X - ;l ' ] _1 ' 3-5?m>-B^M ?^3 -1- (2, 4-y7WD7x~A 
) -1- [ (1H-1, 2, 4-hU7^-;L-l-^l,) p<^3 7p^>3 

«iR#*4A-6: (1R, 2R) - 2 - [ [^>X-2- [ (IE, 3 E) -4- (4- 
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•>7y-2~7Jl'ta7x-JV) -1, -1, 3-^^1f>-5- 

-fjw -l- (2, 4-^7;i/^P7x-;io -i - [ (ih-i, 2, 4-hj 

1 — OV) if-M y'uKJV=4- [2- (4-^3\H/- 1 -tf^y^x;!/) 
5 f!)^#^-4A-9: (1R, 2R) -2- [ f>5>X-2- [ (IE, 3 E) -4- (4- 

->ry-2-7;i/^D7xr:;io -1, 3-7?>x.-m -i, 3~¥**d->-5- 

-f;W 5=-*] -1- (2, 4-i?7^a7x^W -1- [ (1H-1, 2, 4-HJ 

77-^-1 — r;i-) yoe;i/=4- [ [4- (4-*^;i/- 
) -4-^-^y^u;n ^>-] t^^-k : 

10 0!|5k#^5A-1: (1R, 2R) -2 - [ [h^>X~2- [ (IE, 3E) -4- <4- 
' l/y J -2-V)^uy^L^.)V) -1, 3-^S*XXJW -1, 3 5 - 
-f;W -1- (2, 4-^7MD7i^W -1- [ (1H-1, 2, 4 - MJ 

7V-)V-l-^)V) *T)V\ 7°U\Z)V=2- [ [2- T±b*'> 
] **>\/7-K 

15 0ij5K#-*t5A-2 : (1R, 2R) -2- [ [h^>X~2- [ (IE, 3 E) -4- (4- 
^7y-2-7MD7x^) -1, 3-7*^5?I^W -1, 3 - S^M^>- 5 - 
-fJW ^] -1- (2, 4-zS7)l-*n7x.-)l) -1- [ (1H-1, 2, 4 - MJ 

ry-Ji/- 1 -- tjw ^^;w y°u¥.n<=2- i [2- (n, N-^wsy) 7-t 

20 M^K#-*f 5A-9 : (1R, 2 R) -2- [ [b?>X-2- [ (IE, 3 E) -4- (4- 
->Ty-2-7JU^07xXJl/) -1, 3-:7*5?XXJW -1, 3 -i?* 5- 
-fJU] 5=-^] -1- (2, 4-^7MD7x-M -1- [ (lH-1, 2, 4 - h U 

7V-)V- 1 — f.jp> ^^Ji/] yntf;i/=2- [ [2- (4-^fjp-i-t:^7^ 

) 7-t?h^>] ;>WW ^>V7-K 
25 f!l^#^"5A-ll : (1R, 2R> -2- [ I>5>*-2- [ (IE, 3E) -4- (4 
->7;-2-7MP7x"JW -1, 3-7^>'X-JH -1, 3-ytt-&>-5 
— f;W ^] -1- (2, 4-77MD7i-JW -1- C (1H-1. 2, 4 - h 

UTV-.Ji— i ^5=-jh ypif;u=2- [ [3- (n-^^vts/) t'd/v 
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#1*K#%5A-12 : (1R, 2R) -2- [ |>7>7,-2- [ (IE, 3 E) -4- (4 
-i>7;-2-7MD7x-^) -1, 3-^^X-;i/] -1, 3 5 

— f;W ^^"] -1- (2, 4-y7Ma7i^l') — 1 — [ (1 H— 1 , 2 , 4 — h 

5 »j7y-;v- 1 — f;w ^5=-;w 7atf^=2- [ [3- (n, N-y^w>y) y 
ptr^--^] t+y^?;n ^>v*t-k 

#I^#-^5A-19 : (1R, 2R) -2- [ [h^>X-2- [ (IE, 3E) -4- (4 
-v'7;-2-7Mn7x^) -1, 3-?9*JX.-)V) -1, 3->^^it>-5 
— <)V\ ttl -1- (2, 4-S?y.)VJrU7x.~)l<) -1- [ (1H-1, 2, 4- h 

io vtv—jv- l— r;w tr;i/=2 - c [3- (4-*3\;i/- 1 -tf^^v- 

0»J5*#^5A-2O : (1R, 2 R) -2- [ [h7>X-2- [ (IE, 3 E) -4- (4 
-y7;-2-7MD7xZjW -1, 3-^^X=;P] -1, 3- -5 
— OH -1- (2, 4-> , -7J^D7xX;i/) -1- [ (1H-1, 2, 4~b 

15 'jri/HV-i-fJW 7*0^=2- [ [4- (4-^^;v-i-tf^^>x 

»#^5A-21: (1R, 2R) -2- [ [h9>*-2- [ (IE, 3 E) -4- (4 
-i/7;-2-7JWD7x^) -1, 3-^>'XXJU] -1, 3-^^U*>-5 
OW ^] -1- (2, 4-> , 7;y^D7xX.Jl/) -1- [ (1H-1, 2, 4- h 

20 iJ7«-i-<;w yptf;p=2- [ [4- (N-^w^y) t*^u;p 
] tf+s^^jw ^>v*r-K 

0il**gHf5A-22 : (1R, 2 R) -2 - [ [h^>X-2- [ (IE, 3 E) -4- (4 
-y7/-2-7MD7x"Jl/) -1, 3-^S?I=;W -1, 3 5 

--ow -1- (2, 4->?7JWD7x-iW -1- c (ih-i, 2, 4- h 

25 1— fJW *5\H0 7"D^=2- [ [4- (N, N-y^W5;) 7* 

0»J^#*f 5A-86 : (1R, 2 R) -2- [ 0?>7n-2- [ (IE, 3E) -4- (4 
-y7;-2-7JVtD7x-JW -1, 3-7^yl-JV] -1, 3 5 



WO 02/066465 



PCT/JP02/01500 



-64- 

-<)V\ -1- (2, 4-^7M07i-JW -1- [ (1H-1, 2, 4- ^ 

U7v/-;u-i-^ ow jwki ^atfji/=5->7;-2- .[ [2- (N-;Wi/7$ 

#!*#^5A-87: (1R, 2R) -2- [ [h^>X~2- [ (IE, 3 E) -4- (4 

5 -zs7 ;-2-y)ijru7 3L=.)V) -1, 3 -^^xxjio -1, 3 -s 

3^1 -1- (2, 4-^7MP7i-JW -1- [ (1H-1, 2, 4-h 

U7 % /-;u-i-<;w -?u\±)\,= 5 -v-yy- 2 - [ [2- (n, n-v^ 

0»J^#-*f 5A-94 : (1R, 2 R) - 2- [ [b5>X-2- [ (IE, 3 E) -4- (4 
10 -^7/-2-7M07x^) -1, 3-^e?xnjH -1, 3-^*U->-5 
—OH -1- (2, 4-^tD7iZiW -1- [ (lH-l, 2, 4-h 

»J7V/-;U- 1 -OV) **)V\ 7'DWI'=5->7;-2- CC2- (4-^^-1 

^#-^5A-96: (1R, 2 R) -2- [ [h^>X-2- [ (IE, 3 E) -4- (4 
15 ->7;-2-7MP7x^JW -1, 3-^5?X=JW -1, 3 - >?:**ii->- 5 
HiWft] -1- (2, 4-77W07i^) -1- [(1H-1, 2, 4 - h 

U7 , /-;p-i-'f;w ;>wi<] ^ntf;i/=5-'>ry-2- [ [3- (n-pWhts 
7 , p;V'f;w a-^s/pww ^>\/7-K 

f!l^#-^5A-97 : (1R, 2 R) -2- [ [h5>*-2- [ (IE, 3 E) -4- (4 
20 -^7/-2-7MD7i-JW -1, 3-^>'XXA'] -1, 3->^^>-5 
— f;W ttl -1- (2, 4-^7WD7iXJl/) -1- [ (1H-1, 2, 4 - N 

U7 % /-;i^- 1 — r;i-) yptf;i=5-v7y-2- t [3- (n, n-^5=- 

^^t£tl5A-104 : (1R, 2 R) - 2 - [ [h^>7,-2- [ (IE, 3 E) -4- ( 
25 4-^>7;-2-7MD7xrJW -1, 3-7*^^I-JW -1, 3 - > J :fr=Hf->- 
5— f;W ^] -1- (2, 4-^7MD7xXjW -1- [ (1H-1, 2, 4- 
hU7y-.JP- 1 — fJW yat!;i/=5->-7y-2- [ [3- (4-*3MP- 

l-H^^i^x;!/) yn/^y-fji-] :t^>;WH ^>*/7-K 
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fll^#*t5A-105 : (1R, 2R) -2 - [ [h5>X-2- [ (IE, 3E) — 4— (4 
->7;-2-7MD7x-;i/) -l, 3-y^^x-;n -1, 3-V**V>-5 

-^M -1- (2, 4-i;y)V-*U7x.-)\,) -1- [ (1H-1, 2, 4- h 

'JTV-Jl/- 1 --f;U) ^D^=5-y77-2- [ [4- (4-*^-l 

5 -e^^> ? n;i/) ^>V7-K 

#J^#^5A-106 : (1R, 2R) -2 - [ [h^>X-2- [ (IE, 3 E) -4- (4 
->7/-2-7M07xr:.W -1, 3 - v=X - 1 , 3->^=H?->--5 
— f A] tt] -1- (2, 4-> , 7MD7ia-) -1- [ (1H-1, 2, 4-j> 

'jry-^-i-^jw 7a¥ju=5->'7s-2 - c [4- 

10 /) 77V M ***s*7)V\ ^>V7-K Rtf, 

$I^#^5A-107 : (1R, 2R) -2- [ [|>7>^-2- [ (IE, 3E)-4-(4 
->'7;-2-7Mn7x-)W -1, 3-!7*^X-;W - I', 3-^W>-5 
— ' i)V\ ttl -1- (2, 4-y7MD7i-JW -1- C (1H-1, 2, 4-h 

U7!/-^-i-^w yntf;p=5-->7y-2- C [4- (N, 

15 ^7$;) ^>>/7-h-e&*. 

^^^©-^^ ( 1 ) sttsMtt, ^T©*afc^T»at5ii:*J 

[AS] 

Atttt, #5891©— #55 (i) *Glrzte&®®5-%, l 8 ^W£\ gms 

20 #a«k OjBiRSft*^ — XttSfc* 1 7J£ 3i@©M^^^^ life £ V> C 6 - 
C 10 7'J-JH, lISSfaJ;Dl^Sn5|^-XttS&5 1 3 ISI <7>g#l 

53i(DTO^ttTfe < j;^C3-C 7 y7 07Jl'*M^^l, R#«Stfeg 

25 c,7^A y -nus, sc-c (o) -nr 2 r 3 (^^, R 2 &tfR 3 te, 

n^iLbT7K^M : ?x«c 1 -c 6 7;i/^jv$^-r^, R 2 WR 3 ttg 

"To) Xtt* -P ( = 0) (OH) 2 S*^-T'fb'& i Kl (la) £$g 
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HA-2IS 



H-O-C-L 1 — O-H 

(1) 



Pg 1 — O-C-L 1 — O-H 



(2) 



^A-3I1 



Pg 1 — O-C-L 1 — O-R* 

(3) 



H-O-C-L 1 — 0-R # 



(4) 



X-O-H 

(5) 



X-O-C-L 1 — O-R* 
(la) 

U L s ;«*iJ!iC^T&£i§'&£|&< .) ^1, R # «tiF^<Z)R<h|nJlc« (fiU 

Ir^n^xXfJl'ttWftll^iKi^.dT. Iff. Greene 6, Protective Groups 
in Organic Synthesis, 3rd Edition, John Wiley & Sons, Inc. (1999 ^) # 
M)> 3 bT«, -fc-Sfcr <2) OT^n-^ttTKKatau 

10 it^iA- 3X@t*lriT-fb^<» (3) 3 ££fc<ISfc3;*fT 

;k -Yy^otf^, v^f;k t-^^;i-, >rV^>9 l ;k 

a^v'JK -fVA^->Jk 1, 1 - : J*3-)V7?-)l>, 3, 3 -v^^^y^A-, 

15 2, 2 -p *?-)izr^)\>, A^?Jk ^^.n^ /x;k 7-'->)i, *h*>-*?- 
;k *?-)v* 2- ( h u ^^.Ji/>- u ;io ih^'»^, A^A'^e-r 

r/^JK £ D P^>^JK 2- (hU^f.ll/yUJI/) X5F-;i/. ^ ^)V^°* X^JK 

2- (v'7i^*X7^ y ) x^ju. 2- (p-x hax;i/7xx;i/) 
20 2- ( p - h;i'X>x;i/^x;i/) x^;1/cd «fc 5 tiT "b d:^ c 4 - c x 0 
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T)V*)im : 7'JJk 5 3 -7t>- 1 --f MOck^ftlt^nx 

fe<k^C 3 -C 10 7Jl^-Jl'S; is9Wfu\>)\>. */9w77)V* >-^p^>^ 

□ / - OT>'^S©cJ;5&I^$nTfei:UC3-C 10 '>^o 7^ 

5 *JH;;>irDyDi;;MfJk D 7?-)\<* is {7 a < y?)V* ?A<, 

x^;k (~> ? a^>?-ji>) x^;K (i/^n^j/^) x^;k (-o^d's.t 0 ^ 
xep;K ntf^^) x^;u^oJ;-5^g^$tiT ! bck^c 4 -c 10 
10 ^^n7^^7W;H;7i^k h ;k t7f;i'So«k 5^II$tiT 
fe<tnc 6 -C 10 7'J-;i'S;fh7t HDtr^x^, f h 7t h*o:7 5x;k 

i-^7 , DW, 1 - ^ff - 1-71^^1^, ^>Xk K'JJK hiJ?Jk 
7)l>#U~)l, 7 )V* J- )V, 9-7>h'J;M5 1 ;k h'J^^jH>y 

5^i^Sntfe <fc^C 7 - C 19 7 7MM ; ( 1 , 3 -v?7>- 2 

t:y>?;i/>?;K 2- (2' - tru 3&*g 
*aisi?iiifttsnfcc 1 -c 4 7;w*;i'S ; 'O^.h-^v/^k 7i^fjp 

20 \ 7it'>^S0±5» (M^) 7U-W;^^M5 1 JVS ; 

7-t h^->^^^, 1- (7-feh^>) x^;u, tr ad -r^^-^r 2/^ ^;pafio«fc 
'jxf ;k>ijjk t -r/g^us^^ji/j/u ;k hu-fv7Dt:,)k7'jJK -rv7 
25 >Mt-7*?;i^) ^5 t ;u5/U;u*<o«k5«cc 1 -c 6 7Ji^;i/X«7x-ji'Tfi|g 
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HJ^noifJk JDDifjK 2- ( h u ^^;i->u x?-;k 

5 jvvu;k t -y^s^g^wv-u ;u> h u < v^n tr;i->u .n-, -f v t!;i' 

(t-^^;p) ^f.ik>Uii'ST$D> Htc#Fjfitctt, x^;k t-7 

* b 2- ( h u *^)VzsV)V) xh*~> 

h'j^DDifjk ^nai^jk 7x-Jk ^> 

10 XkHUik hU?;k -hQ^>i?.)k /h^'>^>^;k ^>>Vkt=Ti/^ 

h- u -f v 7 n tr ;i/ v- u ^ , y □ tr v 5 ^ ^ ^ -> u jv x \t t - y ^ ;u s?7i; 

4 - ^ I- ;k ^>Xt H ij;kxtt^tD'f^t+'»f;i' 

ffkh'D + v^j^^ift^ (l) <DAJkf+^S$«iltf 
(2) fCai# (JIA-Hg), mzfc&m (2) fc«R*** 

AbTlb&^ (3) (gA-2ig), )k\z.ik%m (3) £lft&SSLT# 

;w#>»fl5'&«) (4) izm% (ia-3i§), *mic^;i^>^<b^'#» <4) 

20 &7)Vn-)Vfc&m (5) £XXx;MbUT{b'&^ (I a) SSJiif* (filA- 
4Ig) 2rSfT?*S. (ISA, kHD + 5/j|jM>Sfl:^ (1) O^Jkf^yS^ 
««f s: i«t< 7^n-mi:aiR*SiAbT, (4) &iS&$!l& 

25 (SA-lIi) 

lA-ngia, th'D^-/*^>ii^» (i) oa^^ss&gfc 

fSUTSitTft^tl (2) SSlat-rSXgT&S. 
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Tii^$ti-s> (09;Uf ,T. W. Greene 5, Protective Groups in Organic Synthesis, 
5 2nd Edition, John Wi ley & Sons, Inc. (1991 £fO #H&). mXU, KT©*& 
1 &tf#i£2 (CcfcOfr^ C 

fc^fc (1) *, IStt^ttT, ^wwfeJWfcKfcs-a-szifcJ: 

0, «*3n&ft#«H (2) SSSiitS^t^Tt?.. 
10 TJ^JMb^msSP g *-Z 1 P g M*tWiBilPIift«*5SL, ZM4A 

15 -fbW^&S. 

N, N-5?/f^*M75 H*©75 r 1 ^ ; 7± h - h U ;H$<&x h U Jk« ; 
20 ^IfjU-f^, fh7kF077>> 1, 4->?^^1J->, 1,2- 

PA + *>Jl'75>, tf U v 5 > , ;l^i?>, 4- ( N , N-^^fJP75;) tf U 
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5 Ili^TS/^^, fflflf 5»75S3^W (ffltttl 5#75£ll$lffl> T&5 0 

fc%m (1) JMfU $>7yfl5£%fcR*3ia:*>c:£fc:<koTfe, ««3 
(2) SaSjSTSilfctfTS*. 

10 >X tti* 7 irj^;? 1 /^ 6 n.»jSfc 7 x =Lj[>*?TV*9 > 

7±b>, 2 -y^y >m<D<!rb>m;BMx.?-)Vm(DX.ZT)l<Wi\ 
15 1, 4 -5> l, 2 h^v-i^^oi-f^^tf &*u 

SiSB#rpT«, illi-V^^OHia^T^ifeS^, SATO. 5 752 2 4B# 
IH ($fiftfc«0. 5 752 6 BSIHJ) 
20 EJfc»7«, (2) «a*0^felC«fct)KJ«ffi^«l^6»3lTS«». 00 

ft6n&fl:^« (2) i&g&SkfSm, fclAfcm&il, fSi£«Xtt*n^ 

25 (IA-2IS) 

iA-2I@(J, fls^<» (2) 07J^-jl"ft7KtSilSR # 5iAbT^ 
& (3) S»It5lST»0, SI8#S^CD^SC«fc O^J^Sno. t»JA.#. 
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*«»**«jM*mrj:< % R»SilTS-c (O) — N R 2 r 3 (5 £* R2 
«i<, R # SiH-P ( = 0) (OH) 2 SSiAtS^I:lt fc** ( 2 ) 

^**5a»tl»o*»Tr Mt *j:w m . z 

S*tt*^/Xt-f;m## tttl 5tZ«'-C (O) -NR 2 

20 R 3 (3C ^ R^R 3 ^^^*^ Z^^D^WW^ 

25 ^wimciwoci-c (o) .NR»R«T*anm* 
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Kfcm*X*V)V&mfttte* Z 3 "P (=0) (OPg 2 ) (OPg 3 ) 

7W«;7'JJk 2- *?-)V7V)\'. 2-7t~)V> 2-.-?ul~)V* 7 V 

^oc 8 -c 10 7U-;H (d-Ceyj^i^ c x - c *7)vn 

,ROtAny>Sf§ 1 75S3«WbT%>«k^) ; ^>>*;K * h^r->^> v^K 
15 jg?£^tf iCH-O-P g 2 RtfH-0-P g 3 -e^^ 

nz>7 Kn-frik&m (Pi 2 iP g 3 ^-^fc^oTc 2 -c 6 T;u^w>*^ 

*?-»£fctt* 5SH-0- (C,-C,7MI/>S) -0-HTS$n52* 
20 igig^OSte, (2) fc»bT5B*175S3^^S*T*«. 

/\ny>fb#Mfe**S ; ^x^^x-f^, fh7kh'D77 >«©x--r;u 

25 i©lXf;Vi;7th> ( 2 -y* / >^o^ h >m ; N, N-^^l'tfUU 
A75^©75Fi^#ffo-i^t5. 
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4- (n, n-^w$;) vvymo^mtm^mmik&mmzmi 

fclfcmfflfc. ^.izfcfoumz J; DiftS^, il#0 . 5 75S2 4 R# gd IS ffl ft 
i*K R*Iilt-P ( = 0) (OH) 2 m*MX?Z>m&\Z\*. SitSBiO 

■?Z>Z\ t\Z&^Tbftz> Z 

i:T£lEtt*^7^-^i#tK, Z 3 -P (OPg 2 ) (OPg 3 ) 

snafc^tt (tip g'.arfp g 3 teM^£^3£<a&!S»T*&o, z 8 «aaa& 
is tmMmommm-v&^o) sssu ^H-o-pg 2 s.^H-o-p g 3 T^$ 

n«7 JVn-JWk&W (Pg ! iP g 3 ^-ilt{c^oTC 2 -C 6 T^^^>a^ 

^-r^-a-t a, jsh-o- (c,-c,7;^i/>s) -o-Hi?i$n§2« 

«fc"5»jittfl:»a ; iBifitt, hU7^tojgff», m - * p um^^mvkm<om 
mm-,&zs, "Ammmmm. is^it, tits, iMi^o;\ny>i 
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nt>ntcib£m m 09*.fcra«a, mxi^dt 

(^A-3lg) 

5 !A-3l8(t -ffc-^ (3) 0ffilJ$^bT.*;^>i^tl (4) * 

J; ^ T!iij&£ tl T. ff. Greene £>, Protective Groups in Organic 
Synthesis, 2nd Edition, John Wiley & Sons, Inc. (1991 ¥) #{$)„ 
0iX\t, (3) ^OP g 'A^ h+;>^>yjWI3v^ h^v^>i?Jl' 

io st^si^iin (3) »iet**fctt*8»iiTi6 , T?ffla-r*^a:fc 

cfcoT, # frtf>WUb&Ql (4) ##6*1*. 

<d a □ y > •{bia-ft:**®, x tt 7 =. v - ;p o «t a & x- r^s*«* tf e> tu 
20 7;i/^DMtf>*§&, (3) izMixM'Bs^frmmnmmmmm 

25 ;U#D»»£#jfc©4a-0 1«ffl^fc*^ SATO. 175S2 4WrM (ffigtW 
0. l^S2BfBSD Ti65. 

(4) J; DSM^lJ^SSflXttS. ft] 
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#5n&ft^«i (4) \t, tomttzizmsm. mx.t£nm&, mtKxii* a*? 
h if ? y i* -m iz & o xi \zmrn.? <& z. t * . 

fls^ft (4) tt, 1IH75SA - 3Xg&IS«>;:£:fc<fl:£fc (1) 

(4) «, aa5-r«G^xt^Hj*t«toT'b#*c:t*«Tf#«. 

(^A-4Ig) 

10 iA-4Igtt, <b-&^ (4) te7;m-;Hfc<&*!i (5) I7f 
)lfc-r&ZtizJ:V*&W<D{b&® (I a) £«3ii-r3X*§T&i9, Mi*#giB 
©^»fc«fcD^^» (4) *£r*©Ej£ttfc»#fc*^fc&, »«E4», fiSo 
#£T> 7Jlo-;Wfls-&* (5) ££JS£-&££ ifc «k OlJJStlS. 

teff^I (4) ©£j&& ignite, Z 4 - C (=0) — L 1 — O — 
15 R*£^-f fcfc'&ISlSwU SHO-C(=0)-L 1 -0-R**tt^ft^« 
(4) *>5^Dt*e9i©3rte-ci8Jfi-rsii**T?frs. r^TR^^L'Hi 

n*Ej£tt«s«#©s«» yfrn-fwc&m (5) fc^Ltit 1 75 s 3*;^ 

20 T)VU-)Vfc&m (5) W\ &20T££^, i£V>te&&©te£#£ !«©;&& 

(III) T^£n&ST&£*§-£te> # SB ¥8-333350^2; 18, #|i¥10-279567 

ttte-jftiS (III) Ar% «iftS»rJ:0am$n*l^-X«ft^*l7S55« 
25' ©BlftS*^rUT i bfiVi7xn;^ X«, flRft36»r«kD3^$n*ra-xttli^:si 
75S5j®©@m*^WbTfe^umm^xPTU-n'*T^0, E#, 3t-S (O) nl 

- <5£*, n itto75S2©sijafcft^-r. ) -eg^nsst^D, R 4 ^c 1 -c 4 r;i-^ 

R 5 ^7]c^®?XttC 1 -C 4 7JW^T-^D, G««, (Ga* ) 
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— «ic (in) et&^ ^^w>*-e$>o> 

-o- -a- -o- 

(Bl) (B2) (B3) 

5 « (Ga' ' ) T?«sn*»T**«MMCtt»ll¥l0-279667*»«KB«O* 

(HO Ar% «MWrJ:OWSn*n-Xtt»Ml75aB«o« 

10 E#5*-S (O) nl - (**> nlB0JJ52(D«t«t. ) WW^* 0 ' 

g#, a (Ga-) T«sn*anr*««*»=»»" 3 i t io-" 9B67 *^* ,5:,E *® :& * 

15 (HI) Ar% «afi»rJ:Da*an*W-XBJI«R«175aBTO« 

20 a (Gb) T«3tl*iT**<HlCtt 4 WH2001-342187^4i«fc:E«©*- 

1*1* (VI) T*Sn*at-C**»^C>4*Wie82-14766*^«fcB«0» 

ft, I*** (VIII) T**n**T?»«»*fcttW 99/45008*^«fcB«O*« 
, (IX) TS$n^»T^^>^^^^#M : ^2625584^^^^fam<Z)^^, 

25 x*ta (x) T^ansafcTfcsa^fcttWW^s-i^es^***^©**^ * 
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(XI) T*Sn*Stf**«^fc**^§B^ll-240871^^«fcffi«iO^^, X 
#5$ (XII) tr^Sn*ST»«.«'&KttW098/31675#^»C«B«O>6rfe, X/^5£ 

(XIII) T«Sn%ST! , **»-&K:ttW097/05130^4ifflCBB«©^ft» 
lf&3050982#&$U W095/25107-^&$L WOOO/27852-^^fg, W001/6655H5&$R 
5 , Xtt, W001/79196^&fflfcBB«3nfc;£&£*tf**#T?#S. 

x^T-^-fbt^^snsmait ltd 7^3-m^«i (5) A^^®7.^ 
io ^;hj5^a, ^i-^'j^-i'A^cti'j^^Ai^^en, z<D5%mm 

%£MU 4b&f3 (5) II^LTIf 0. 9 75M3. 5^;i/i3SffiV>£;i£rtn?^ # 

A75 h\ ^Wy^;^X*nT$ F<D=fc5&7^ HSI; 1, 3 - v**^- 2 — < =1 
20 l:fh7kHn77» W7S h*i m\ZN, N->Vf)l/*M7S H) T^-So 

3 0#75£5l$raT&5. 
25 KftSfcT^ ft-gr^ ( I a) tom#©:£ftfc«k 9 jRJfc«£W;fc 

ftsnfcfl:^ (i a) #i nftjaxfct^n 
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ifi ; s\*Ur >, hJH>0«t5ftM**8 ; p P ;* ^ <5 ft/vny > 

<b&flS**» ; 7i* h U JKB.fci&r. h U 7Hft ; N. N - 

§75>i§il0toDi:it^iiifeTf«. 

i;7t^7tb>> S?*K>©J:5&1. 3 - S?* )Vtf-)Wt&ta& ; &m 
*b h U 7?JWX0J: 5&7K^b*X{fc£M#^f 6ti, dO-S-fe^jilcttlf 

^ffl$tl^>^M (®7E) 59 tt. ^^(li^bT-fi: 17)1 1 0 0 0 S1 

20 a? anew:* trn y > ? >^<5DT5 >m*ffi^^^i^, mmt^m<D-'D(D 

MSCMIT 1 75S 5 ^;i'^*(^7 u ;i> U >»XXf;KO«^ 2 75S 1 0 ^ 

iO-Q©«i(:MLT 1 75M 3 *)l>m*(i?7 V )W >SxXfiPOl^ 2 

25 &JSM£bTtt, T^h^^X (h U 7x-^7KX7^ >) /t7^7A (0), 
>'.^nk7 (hiJ7i-MX7^» /17>^A (I I)^0^7y^A^ 

75S i ^e;i'^*T^ 0 , ft Mizte o . oo I/no. o 5 ^jumMT&z* 
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T«^C 5 tJ^tTSS. 
HJ^S««, 0^75^6 Or (frigate 0<C 75 3§^) T&O, 

5 B#F^«,±(c^jE&^^i:j^^«iii:m{3j;oTM^^^,ii^ i #^753* 6 m m (» 

l(:«io^^!il2fitr B 1) T&So 
[Bf£] 

B^tt, ^ssbo-jk:^ (i) esrrsfcfc*©^. l»#jim&3-, 1^1 

#a «fc B»l«3n*ra--X«Sfc«& l 75I3i08M^tL-TfeJ:UC 6 - 
S3i©Iii§f l/t%i^C 3 -C 7 y^ D7^^JH§^b, Rj&*zk#JK 

fts^i^i (ib) £ists£-r&27&T& o, TfBcoKf&^Tr^^n^o 

O IB-Hi 0 !B-2Ig 
Pg 1 -0-C-L 1 — O-H ^ Pg 1 -0-C-L 1 — O-Pg 4 »- 

(2) (6) 

O SIB- 318 ^ HB-4Xm 

H-O-C-L 1 — O-Pg 4 X-O-C-L 1 — O-Pg 4 - 

(7) X-O-H (8) 

(5) 

A 1 
X-O-C-L 1 — O-H 

(lb) 

15 s©^;«£^-r 0 

£>n&&flX£^L (#<J;Ui\ T. fl. Greene £>, Protec t ive Groups in Organic 
Synthesis, 2nd Edition, John Wiley & Sons, Inc. (1991 ^) fOJ: 
■5&*r«<DM£LT«:, (6) CD«K*Pg l *|»*UJ:5i-rs* 

20 B- 2Igte*$V>TE«>1i-r, (7) ©AJ^ + ->Sg^$X7rJHtL 
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j; a t r % & b - 3 ifi t Kfo&r > m&mm z u & o t r % % b - 4 x@ 

>y-YJl/, ^/-f^ t7h<^O l C,-C 6 7;^Jl'S> d-c 

6 7)\'3*>'&x\zs\u¥>m : f-*m±nz 1 7bm3mmvz%£^ (c 6 -c 10 
10 7u-jv) h >j ^5=-.)W>-u;u, h'ji^jk>ujk hu-rvyn 

tf;i'>-u;K t-y^Pv^^v-iuK t -r/^i/^x-^v-'j^o, c r 
- c 6 t )U*)V&y.\zy *.~)\'M*l&±L\z. 3jWf &~>'J )vm ; * h*s/*;u# 

15 ^> h*^*;^-;^ ^i^^i^^-JV^, Aay>If 1 75 S 3 
•#~)\>, i-7 ^ )\/*?- frjr* is ft jvoj; 5 c 1 -c 6 7;i/3^->ix 

20 ttAD^r>J|f ^tili 1 71S3ilflTt)J:ti (C 7 -C 11 75^ + ;V) 

25 Ai£fc#tt*^j£*lffl#-C<&*ft;'&i» (2) 0*S?S*«ttSP g 4 

\z& K>um\sTitGm (6) (HB-ni), ^(c^;i/^^>-»o^is 

SPg 1 *S^Wtc|»*T*Jli:fc«fcO^^% (7) fcif|£ (gB-2lS), 
(7) &7)VU-Mk&® (5) iXXr^HbLTlb^ 
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Tit&m (ib) (iB-4ig) -%mT*$>z> B 

j^t, &jm\z-D^Twm\zmwtz> 0 
(«B-ni)' 

hb - i x@«, Amz&tf&&)&qmfc-T?$>z,4k'eim ( 2 ) otji/p-.jh* 
7kmmnft*$kmvTik&m (6) &s^t £i*§t&£ 0 

3lE££:h.S (#J*Jf, T.W. Greene £ , Protective Groups in Organic Synthesis, 
3rd Edition, John Wiley & Sons, Inc. (1999 30 #Hg)o 

«Atf, (2) i«<f£3l#T> ^sl^^JiSJ^^-y-^di 

^«£nfcte£r#j (6) ^Mii-r^^i^T^^o 

^«^^J«itZ 5 - P g 4 (5fc*, P g 4 «M^gi:lRlSc«^^b, ZMtADy 

8Hfc#*&; ^^np^^>, 5?^DDi^>^©ADy>|bWil; 7-fe 
h >> 2 - 7? S >m<D^r V>m',i?*?-)V7>)Vib*is ^(DX^ + '> Kg ; 
N, N-y^fJl/^A75 H^C7 5 FIR; 7-fe h U.)^0- h ij ; 
*?I^J1/X- "r)V. T-h^t FD75>, 1, 4 - v^^+r 1, 2- 

>fbftfc**« (#£>>*□□**>) x&&„ 

a, RKth'j^A, m^^'j^a, &wtt*sVAs mm*mi-hwy&m<D7 
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^^i/^7S>, £D5?>, )l>?->->, 4- (N, N-5?^^75;) tf U v 

zLv?%!%m\z\z&mmmm (nc4- (n, n-^^^7$;) t?u^>;& 
(«ffji{c«o. 5Tb^6mm) x&%, 

z£i&mT&> it&m (6) uwftn^mz&rifefom&mfrzmM-zz*. w 
(6) it, >&mti.*>&i%&. m^&mm&. smx(wd? 

(^B-2I8) 

zmm-t&xmx&f), hia- sxmtmmtzLxMi&isnzo 
m, (7 ) it, ha- n@, sub- 1 xn, rz*$$b- 2xmzm% 

z\tt£<it'&m (1) <D7m%%&!&Mi> g 4 i:<fc Ditsffiar^ii 

%#^ni) 0 <fb^ (i) k, ixntmrntzKm 

20 ^^^^ffls-tt^^^^fflv^n^o 

x. it&m (7) m^<z>G&RtfH&Kj^T*>#e>tt3, 

(fgB - 3xm) 

iB-3iStt, *;)/#>iHb&ti (7) &7;i/3-jWb&4*i (5) tixf 

;KbUT<b-6r^ (S) £Mi-&I*§T& D , ^A- 4 XSiilRl^^ LTI^$ 
25 tl-s> „ 

(IB-4IS) 

^B-4Ig(t it^m (8) ©7Ki£g©#«|^T'&SP g 4 <E>l&££fT ^X 

fc&m db) £M-r&^&-c&£>. 
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T?lJEK$tl^(f!j W. Greene £>, Protective Groups in Organic Synthesis, 
2rd Edition, John Wiley & Sons, Inc. (1999 #8§)„ 

mxit* &m&p g 4 ^7 v )i#~)i-mT*$>z>m%\zte, 

ik&to7k%m ;7th-h yjl-©«fc<5fc- h V)l>m ; N, N-^^fJl^JbAT 
5 H<z> J; -5^7-5 Fi;ff5t h* □ 7 9 >© «t 3 fcx-x^jWtf 6*1, £ 
10 ©SSjfrjSfcttX—rJMg (»Cfh7tHD75», ADy«ft**S 

(*tc) 3^J <£: LTtt, fcTo U ^sfcU >©«fc5&75>» ; 

r* U f)A©i5^SlS; 2 -x^JI/^-tf-^B* 'J ?A© 

^ffl^ti^^^ («tg) am* -fts-gr^i (8) fc*f o*c--«fc l^iiooos 

^JIWilTft f (hU7x-^7-f» A^i^A (0), 

20 DP t'X ( h U >) K^Wk (II) igvn 

w^f^n^. te<&<» (8) MbTo. ooo 

1 JiS 1 ^i^iT^ D, fffcfctt 0 . OO175M0. OS^J^it^^. 
25 Tft^5^Jl/^aTfe§o 
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-c e 7;v^ssb<tt7x-;n;*a4i:3fltt5'> | J JHT*5«t 
izu, mm*. (8) ^^^^tjm^^ffi^^^-^^^off 

5 ITU 7k ; n^*U->, hiH>¥OR 

-fb7K3lf» ; d d >> ^i7nnx^ >3?©ADy >-fbEHb*Si& ; ; 
-;K x*y-;K t -~75-)VT)Vu — )V^<r>T)V^i-)Vm ; T-fe h 2-^^ 

FS ; N, N-S?^^*;^75 H«075 Hi ; h- h U 
10 r. h 'J Jl^i ; S^ifJK-fJK f h 7 k H a 7 7 >, 1, 4 - -3> * * > , 
1, 2 h*^x^>4f OX-T^MBWrt^tf 6*1, JKBSS^jSfctetfHb 

15 7 7*fJl'7> ; EX'5A = 7Jl'tU h^©|ISI7> : &-7A7 yfls*ltt*«*lf €> 
20 $>o. 

25 #6ftfcBttflJ^« ( I b) «> ^R3Ct6«*#ft, SttKXtt 
[C&] 
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fe^^C^CeTM J^)Vm, <=0) — N R 2 R 3 (5£ * R 2 & <>*R 3 

t**t«t.) x^snsg. xtt, -p c=o) (oh) 2 s^*-r>fb^^ ( i 

X — OH + U - m „ 

Z 6^ 2 7 X-O-C-Z 7 

(5) (9) (10) 



I8C-2I8 



X-O-C— L 2 -0-R # 

(Ic) 



H— L — O— R 

(11) 

Mm (fib, L a «, mmiK^T&<s>) £wU z 6 &a?z 7 «> an&fci* /\ay 

Rt/t-fsyyij)!/, h U 7V'j;k Th7yyj^J;5^ilIf$ 17S5 4<@ 

£?\ T)Vn-)Vfc&m (5) (9) iKrtSStTSjSttgt 

Kxx^Mb^ do) (H§C- l ig), ffc'&fc (10) £7 

;un-;Hb£tt (id tixfMLTft^* (i c) sssiisrs (8IC-2 

ID >&STfiB5. 

ex (hu^nn^^), i, i' -*^#-;i/$?-r zuu^m. 

afeoT^fcrlTBScDfeO^ffi Vi§ d <!:#T€, C n 6. CD o % ft M. \Z. 1,1'- 
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(JgC- llg) 

$C-lIg(t 7)Vn-)Vik&m (5) ^'IMSSf, 
T, (9).tS«§tt, gfSttMl^T.)Hb^H (10) 

«fc5&x-5^^;'v£l*-:>\ v-^n/\^-y->, ^>-tf>, h;i/X>(DJ;5&JE^b7K^ ; 
10 ^^X*075 F©cfc5&7^ F^^f^>^i:^l?^^>o^05^«FjSfc«Aa y 

SftfcffiJBSftSifigi: ITIt T)V3-Mb&m (5) ^6-t©7;P3-^ 

Fco«t5A7;p*u&iS7'ji'37-Fa*^if5n,co5^»jafctt^JB*ai 

20 t -7* h^-> K) 

tKStt, fl;£«J (5) K*fLT®^0. 0 175M5^;^ftfflVaS2lii*J-c*, 
\Z\Z0. 0 013^1X^5. 

K*SMte> £fc/HV>Sfb^ (9) ©a*teJ;oTJ*fc*rtt, 51^-7 8^75^5 
O'CTftO, WJStltt, 0t7)S4 0mi) s 
25 EJ£l#ffltt. V»<&{fc£to (9) OliCiO^iS^ 31#30^7i 

S 24 »m *?igiC« 1' WfSJ73iS 5 l$MT*S. 
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7)lzi-)lik&W (ll) *MZ.T, mc- 2lS©EJ5*fr5 - 
^gT*ntf, MlSttKSEXXfJK^i (1 0) tt, ffi^©2f&, 09Afcf, i§ 
JMfctK S*£JI> SM, ^ovh^^7^-#o^a(3J:D^^^-&^^S^ 

5 (iC-2I@) 

ic-2igit spS'i4^mxxT-;ujb^^i cio) ^m&mm*. s# 

i&S©#£ET, ft-gr^ (11) tx^fJHbltft^U (I c) ^IBtSIg 

^c-2ig®iMgtt, (ii) ommiz^ 

15 fgc- 2XfI<0^^^^^, £l;:£j&tl^flH>£to^ (ll) co^^fcJ: 

on&£;^ iisr io^7!»s 2tmm> &miz\t lo^iii^tso. 

i^, (9) \Z7 )\>n-)\,\t^m (5) &rX;r.^n->Mb&t> (l 

(11) ^ffittitiM, iI^m*©?¥ffiT, It^rtl (9) ££fft3-tt, 
20 X7 )Vu—)Vit^m (5) SSD^.'Siliif'cfcoTfeji^^n^o 

KJ»7f&> <fb£% (I c) «®#(D^ffi^ < kDJK^?M'&^l^?>«^-e^?)o 

« 7L it k m m & m x « s j& m & m © m m & m * v x n s n * m s c * t m & v 

(I c) tt, £>Sft6lfttft, 0!l*Km*gii* MXtt^o 
25 7h^77-f-<Sl:«totIC«fit5:i)l«T?t5. 
[D*fe] 

D&te, #S89i<©~8i:5£ (I) ttTZto&mto^ts L a #^ KSSHC^T?* 

R^*iifefe6i^« (id) ft«jiT5jftT*o, tibor)^5s:t 
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mD-ixm 



H-L 2 — O-Pg 4 

(12) 



X-O-C— L 2 -0-Pg 4 
(13) 



»D-2; 



X-O-C— L 2 -0-H 
(Id) 



2) fciOl^fMbtfli^ft (13) (iD-118), 
5 0««aiT?fc5 P g 4 0»S*ff oTft^« (I d) *«jg"TS (ID-2IS) 

(ID-US) 

SID - 1 Igtt, 4fcl&«J (10) *7^3-M^» (12) fc«k 9 IXf^ 

ftitft^* (i 3) s«sjtr*xsT»o, mc - 2xstrattKbTiai^s 

10 n*. j^v fc^'tl (12) I j£CJ;t)#*;i£#Trg«>. fls£*U 

(1 3) CfefcHSIfllte, (9) t7JP3-M^« (5) R^TJl'a 

(1 2) «ft5#Stf*m#*An«*Tfe#SftS. BP*. T)VU- 
(12) iI3?±£S©#ftT> fb&^ (9) tS)l53 

its ^v>t?7^3— jwfc-&*b (5) *jn*.3>n£te<k"3T"&#sn£. 

15 (iD-2Ig) 

t<fc T^J^S tl (#I;U£> T.W. Greene 6, Protective Groups in Organic 
Synthesis, 3rd Edition, John Wiley & Sons, Inc. (1999 ¥) #H8), $M&<D 

20 [Eft] 

Effitt, #3g9l<&-#5S; ( i ) ^^-r^fb^^cop^, R*J«m»»j3«kt)a 
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S-DIM. ifc-C ( = 0) — N R 2 R 3 (sS^R'fttfR'fct, ^tlfntaiT 
oS, Xtt, -P ( = 0) (OH) (I f) £MT3#&T 

X-O-C-L— 0— H "~ X-O-C-L— O— R # 

(ie) (if) 

tUffiHC**©^* (Ie)IJ, #3SE®-8l!5S: (I) $ft§ft^i©5^R 
^.*«fJiC^ T»Sfl2^«J, Bp-fete-^*!* (lb) Xttfl5£*& (I d) fffixg 

10 ^DS#iWO*fet«fcDfl2^<» (I e) Sx*-rJHfc» 2UW\**r-f 

-fb^t? (i e) ISSlom, suSttT^Ay-f 

s j& tt t> ) \> a* * -f ;i> x « s js tt ^ ^ * u ; i m m # £ s js $ -a- * £ t £ =t d & ^ 
sns. 

15 EJ&»7«, ( I f ) ttffl#©^fc«kOS«ig^«i^S«JRT#s. 

#6tifeft#«> (if)it m%.ttnm&* Mxtt^p 

20 IF&1 

Fj£«, Aj£©JS*5Mb£-l»T?**fc FO^vi3J^>ift^i ( 1 ) Xte^CD 
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y H-0-C-L 1 -0-H 
(14) (1) 

mm^no?? h>M (i 4) ~miziftm-v&%fr%M%&w<Dj3& 

Baeyer-Villiger Rfc (tft*6, Heterocycles, 24 2443- 2447 H (1986 ^) 
6 #Mh HUKx-TJKBlMb (H.Firouzabadi S, Synthesis, 4#, 285- 288 
M ( 1986 #M),m^^7jc^| © jItc (D.M.Bailey 5, J.Org.Chem., 35 #, 3574 
- 3576 H (1970 30 ^&tfEnSfc$r£:£8;fcJ;t)«iST£-2>. 

10 «9 (1) 3U* 5*1*. H ^Tr-fb-n^! (1) O T«j ffl^fctlfc 

&nmmB?%b<DT«&nt$!$\zm%.fete^&* * ; *^y-.n-, x^ 

th'J ^7 A x TkBHt* 'J 9AOj;5ft:7^ U ^JSzlcBMbft ; zKIHfc* JWv"? A, 

TkSHbA'u r7A^©7;i/* u±»&«*iSMt*b ;&»'J3=-£a, k u ^a, 

U ^©i5a:7W U^JB^Kifi; h >J t> A ;* h * -> H , 7a U £ A t 
25 -y h*>- K4?or;UA U^jBT-HO^- h U A * ^ 5 - 
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5 mism«, Steffi v»sa[*ttft^«oa«i&rx*fc«fc«pT«&**«, 

-10TC75S7 0t (»3aHttO*C7IrS5 0*0 ©tfiHT**. 

— JKfcO. 3l^ri71)S2 4^FI (SFjSfcttO. 5 75^ 3 B#f«) TfcS. 
JSt«*7«, fb£fe (1) Xtt^OffittS^S^^OiiftO^TaSIRT^S. #1 

£fc«fc0fc£1& (1) Oig^#6ns, S*jg^«j*f3fQ«, *£ffl£Lfc^# 

tttaMKizfcfcjn*., hi^ku jsasss-racttctt}^* (i) #M#e>n 
<b£#> (i) xtttomt* &mz&vx. mm&, zu^vv^yj-m 

15 [G*fe] 

*g(iAg©>f«^ (4) «»jjftteJBifi-rs;£i*-e*o, Tisos^^: 

H-0-CH 2 -L 1 — O-H Pg 5 — O— CH 2 — L 1 — 0— H - 

(15) (16) 

Pg — O— CH2 — L — 0— R H-O-CH2-L 1 — O-R* 

(17) (18) 

jG-4Ig o 

H-O-C— L 1 — 0-R* 

(4) 

-h!BEJft5£fc43V>T, L 1 &tfR * ttflfttt £ ISjSii^TK b , P g 5 te7KS?S 
20 ^T*ffiiSPg 5 ttt, ^«^J«ft^"T?7)V3-;P«©««fc-ttWtefflVi 
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10 



20 



25 



6ft*««6*U T.f. Greene b, Protective Groups in Organic 

Synthesis, 3rd Edition, John Wiley & Sons, Inc. (1999 *> #JW>, ^<Z>£ 

(17) ©#*aSK*<D«#S«& 5 z: fcfe < »**fr-5 C t«tT?#*« 

r*3**> *^*;^>>^ *h**«>*JK * 
DD ^>^k *7»«>i»v*o* d-c.TM^ d-c.y^a* 
•>SXtt/\n^>IfSSI4l: l75a3«*UT'bJ:V» cc.- c , .y u 

D7W , ^a-nr-fc^ ^iwortfik MJ7Mo7tf;L 

^ DEt -.)k ^UJK ^fV^'JJk AWJ;K tA'n^k A + t^^ 
«0, y\D^>llT175a3«**bT'bJ:ViC 1 -CaT/P*/-f » ^> 
VT-fJP, i/OD^>^iK *h*>-^>y^, 3?/b*S/^>VT-f^, 

*7>-r;n*©* c.-c.mM, c I -c e r*=i*5'» 

XttADy>*^**Atel7SS3fl*bT'bJ:^ (C .-C l0 TU-^> *^ 

hU^nnih^A^V, -fa******-** 7V 
***3/*Jl>*=JW 7h*~>*;l'#x;i<, t-^h*->*JV#=^» ^>'^* 

T^J:^C 1 -C 6 7^3*'>*^# = ^**^<«* c »- c « 7;V ^ r:::jW5 *"* 

^r^**^******-**®* c r c,7/k3*f»XttAay>I 
T*ttAK:i75a3«*U-Ct,J:^ (C 7 -C n 77.W) 
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±l\z 3 flirts FUJI'S (*spfc t -zr3-)\,i?*<?)\,zsvn>&) t?**. 

sfziy^n-m* (i 5) oft^^ms^muT^yM 
«§Hb-&t> (16) ORG - Hi), (16) £x*T-;Mt, 

5 ^ (17) (iG-211), #kUt£<» (17) S«««lTft^«H 

(18) 51It?» (»G- 3Ig) Z£\Z£Qft toftS, (18) 
ilt§Ctt> J;0li[JSSWfc, fc£<» (15) ^WTililXfMXSW^ 
At'fMlTfefi^. XlZfc&W (18) $iftt5i (JRG-4XS), B 

Wfls** (4) atsasgsn*. 
io §igf;outIit§, 
(fgG- 1 IS) 

%Q- 1 Iglt, 2ffi7)l>3-)Wb&® (15) <Z>Jt#©7fcHS£««bTtf; 
(16) ^^jit-^XST^So 

mnozmr )vu-)Vit^m (i 5) a, -ttctttirae©*)©*/!!^*;:**! 

I^Stlo (#J;lte\ T. W. Greene £>, Protective Groups in Organic Synthesis, 
3rd Edition, John Wiley & Sons, Inc. (1999 30 #88)0 
MM*. ib&W (15) tfc*tt*#T, «ttli5W&Ej£3**z: 

20 <h{'J;D, #»£ftfcffc3-® (16) £®»jg-f £t&*T£<5. 

««m^ij«^:p g 5 -z 8 (^*, p gMaiaiBt^sKsssiiSL, z 8 ttApy> 
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N, N-i?^fWA75 Ff07 5 b* H ; 7-fe h =• h U .H^©x W U )Vm ; 
yifiH-fiK fh7kFD77>> 1, 4 - * * if > , 1,2- 

^tthU^A, &«:*JU£A* RfttVUA, U»**th'J!?A«©7 
^*W5>, K'Ji?>, ^v*^ 4- (N, N-^^f^75;) t'jy 

io ^riftf^i' P^>x-fe>> ^7if if -fs^y-^o^rai 

15 <&FigfcttO. 5 7!rS6I^M) T&S. 

»6nm« (16) ^JAfcmMil, «itJRx«£a 

j«.-*lSojEJ«fc<fct), l«M (16) ©tefc, tei^ (15) ©M^ 
(16) }i^©§ij^^t)^6>^ ^77^-, ^^^^©®^©^ 
25 (J§G-2Ifl) 

iG-2ig(t ^/M^fl^'&'t) (i 6) ©7K^»§x7.T-;i"ft:> AJi^n^E 
-own, xw^jI^jmut, ik&Vii (n) 
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5 TjS#o3tl£ T.W. Greene £> , Pro tec t ive Groups in Organic Synthesis, 

3rd Edition, John Wiley & Sons, Inc. (1999 ^) #Hg)o 

< it? x=.)i>&&m&}z3m#-rzi<'V )v&vm&\z\z, mm*. it^m < 1 7) 

10 iiitlTS, 7X;^^r1f>-, >^da^>', ^>if>, >;VX><S©K 

x^/-;K t-?'f^7^3-J^07Jl'3-JH ; h >, 2-79 

K« ; N, N-5?*^JUJfcJUA7 5 Hf®75 ;7t^b UJl^O 
15 - h U ; JH-f JK r h 7 k F D 7 5 .1 , 4 - v^^tt >, 

1, 2 h^'>x^>«ox--r;KS***^ltf Sti, ^oaSEFiifcttgifl; 

AQ**>fcJSMb7K*Si, Xttx-T^MSTfcO, Hfc»jgfcttx-7-^ 

20 77^7>t^')A = 7)WJ F^©«7 >t-^A7 y <fc&&a*3* 6 

jr jft tt > » m ^ © m s * n x z z. t \z & o m & * * «• k mi m v & # e> ff ^ t t> 

Ecfoumtemig ovjbmmu. s:mmm^m^ 1 rts^iH-e&s. 
25 Kjfc&7&, (is) ttiiflif-©^aK:«kOS^?g^«b^&S«?T^*. 

mztitcit&m (is) rat, ^i^stfta, ntzfflLXtezn 
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t h ^ 7 7 4 -m iz j; o tm % z. t ^trt & . 

-fcl^ (1 8) «fc Difi&Wfctt, iG-iiiMiG-3H5g 
4k&® (l 5) ®fr;£©*Kak:R*a&ie&*AT£E£:fcJ:^ 

Ttinsfts. z.om&, i$miz\z, it&m u 5) \z, ^q- 2nmtnmu 

(SG-4Ig) 

*istt, fc&m (i 8) zmmtmn? zztKbomfc 

10 $tll) e 

s jfc ffi v> e> n * w , jgc * * £ m mmm i> jr * u & w- ft « 

; 5?# anx* >«©/\ay>ft;&fl;** 

t -^^^T^n-^^OT^n-^'^ ; T-fe h >, 2 / h 

N. N-i>^fJ^^7 3 K*©7 5 H« ; T-fe h-HJ^Ozh'JJVi ; 
RO^X^Jl/X — r- fh7hFD77>, 1, 4-v?^^it>, 1, 2-5? 

* h^r->x^ >#cDx-T-;i^^^^tff,n, ^<D-5-fe<f?)iic«7K, 

20 ttAoy>fls#Mt#*S[ (#I:^^dd^^», <7-h>m (#fc7-feH>) x 

>mit^mizmitT^<Dizm^^n^m^m^^n\mizmm^^^,m^if, 

£Sfti?DA, f^QAS*'J!)A, H'J>'-')A^DD^D7"h, Jones U 
25 Collins U.%Lm<D? uAOt&, m.ikmj&U*: <D§£W ; mmibfr-r—V A , x 

; ©$&<£>&> mtmwt<Dmw ; j&-?>x>m% u ^a, - 
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it, ^btlRtf^©^ >©i£, 

10 «a^©Wt:&&. 

H*lcJIv>Sft*BMfe»l©«tt, Tfrn-frit&m (18) K&UT, iI3?2 

15 senate, ^KE^sKteai, m^^b^4»2i^s*siaftc«fcoTS^<&^, 
#y a «e j&g x tt s $s£tt © * t t# s n « as \z tk t m & l, 

20 &£ttfcfl:£4& (4) tt, *»fe6tf*J5fe, 00 A Sft^Xte^n^ 
ft, ra«fcBfe©^^«flSlflET»4ft^«b (7) w:^t§5. 
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- US , 
Pg 5_ 0 _ CH2 - L 1_0-H P g5-0-CH 2 -Ll-0-Pg 



(16) 





-hi 


mo- 


-2X1 




-3X1 



(19) 

H-0-CH 2 — L 1 — O-Pg 4 

(20) 

O 

H-O-C— L 1 — O-Pg 4 



(7) 

n*. (is) *, *G-2isfcia*fc#«»Ps 4 -** 

mvxfcot® (19) *« (iG'-im ^«spg 5 ^txft 

#« (2 0) *ft (IG'-2I8>, fcfcfcfc** (2 0) *«flS-r*Hfctei 
D-fc^fc (7) 

<fc** (2 0) tt, J:Dllt*HK:tt, »G-1I8, »G'-1XS, * 
SCiKioTWen*. <b*tt (1 5) fc, »G'- 

IH-lIi . „ 

OH0-L 1 -O-H OHC-L 1 — O-R* 

(21) < 22) 
S£H-2Xl ft 

- h-o-c— l'-o-r* 

(4) 

*fttt, Til'ftFM (2 l) o*tt*ftx^T-;i'fl5Xtt*^Wt*^;i/ft; 
ni tia0 (2 2) Zm&V WH-1I8), JfcfcHtS* (2 2) 

S«ftts:tfcJ:^M (4) s^Jtl-o^ST^So 
IH-HSIt yj^tHft^* (2 l) ©*Mtx^^ftXtt*^ 
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i-fMn^ft (22) *mm?zxm-?hz>o 
jMnorn^^ ytfc&m (2 1) TtTig©t>o^^v^^^^tt^^#gBj 

ISIUO-i^Clt^tl. (D. Johnston Tetrahedron Lett. , 40#, 4913 
5 -4916H (1999 ^) 

fgA- 2X*§£|KI$H;:LT : fT ?ZttfT*&Z> a 
^H- 2X@«,T;i'T r ti>Mb^tl(2 2)£IHbLTA?£cD4^M"&^<4) 

io T3g^$n^. 

mH' - 1 xm 

OHC— L 1 — O-H - OHC— L 1 — O-Pg 4 

(21) (23) 

H-O-C— L 1 — O-Pg 4 

(7) 

w*. mB- mmtmrnizi^m (21) (Dy^m&^um&v g 

ItTft^ ( 2 3) (fgH' - llg), *«H- 2I*gi:|I]*£K:7.>U 

15 rtH*^iftt5:tl;J;0M (7) (HH*-2X 
S). 
Cite] 

I Sitt, Cj£©®^T»*fl3'§rte (11) *«lt5M*P*0. TfB©£Jfc 

20 
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»I-1IS JBI-2I8 

H-L 2 — O-H Pg 5 -L 2 -0-H - 

(24) (25) 

Pg 5 — L 2 -0-R* H— L 2 -0-R* 

(26) (11) 

t&mfcism (25) (ii-iii), &\zfc&m (25) csr^i 

AbTM (2 6) (»I-2I8), (2 6) &Jt&fi&« 

5 UTgWft^*.( 1 1 ) SWifT* (fg I - 3 Ig) ^TglJ, M$<2Gffi (fg 
G- llg^S^G- 3 IS) £|f3«fcLTff*>*l*. 

ft, G&04§1^£|W!1£, (2 4) 5W©S$TS«IR # ^AL 

T@Mft^ (1 1) ^Mii-r^^ifeT^o. 

P31iU£Di£©£j£*|Wfl£T&*fls£*l (12) £ 

mi'-2xm 

PG 5 — L 2 — O-H PG 5 —L 2 — O-Pg 4 

(25) (27) 

m 1 ' - 3 urn 

H-L 2 -0-Pg 4 

(12) 

10 HP*, (2 5) <D*WL&&&m&P g 4 CJ:»)ft«Ltft^« (2 7) 

ft* (SSI'- Hi), *^T§I$Pg 6 ^St5Cil:«t0M (1 2) 
*f&*££#*Tfr*.(SI I ' ~ 2 IS). g«tt»G' - 1 iSftSSgG* - 2 IS 

W, Af£, Bg, D&XttEftfcJ; D&Sn£#5801fcffi3ft'&«l (I 

15 a), (lb), ( I c ), (Id), Xte (If) g L-$»£R* 

, &ftti£ * m mm s « o^s- s %> ^ x »*-r a ji t k £ 0 s& e «Mb£- 
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^w^v-s, -p (=o> (oh) 2 *x«- s o 3 Hmz^&ik&m* 

5 $nT^£7j?£ (T W. Greened, Protective Groups in Organic Synthes i s, 
3rd Edition, John Wiley & Sons, Inc. (1999 ^) Xtt^neil^f 

o) (oh) 2 m&&&-?z>m&izu, MSibtj'jM^fflv^^t^t 
io p g 4 cD|^*i|wi^(3ff 5 £ 

L, EH£ Oft tLTg4Snt^rtTl^i:MSniiCJ:0, 
X-?I, ^7Xh$tXl, n^v-^t'ffXl, A73^? v-v'^-f tXI, h 

7AS, 7^rA'tU7I, t-l/^y^7AS, AxF$9AS, 9)\>?7 
20 Jg, X^^Uy^AJB* 3U^X3)?7l, l/^hX7x'J7S, ^al^JR, 

♦ my^ti, -fe fx^u 7Ai, xu/*r-*m* v*hV9j*m* hj 

□ 7n^D>M> ^UVX#'J7Al, □7'U^XI, ->V7^1/Ai> — a-^ 
S/X^XJR, 3Z-7^^8, rti/>#-tf}l>xm, ^>'D$tXS, ^-vU 
7^1/tx^AH, 7if'JyAH, X3 77'J^7yXi, +ry#D$ 
25 -tr^.M> ±y 7 DXTjf U 7AH, D/g7I, 'JlZ-^S, U V*A- a;t-JRXtt 

^commmt, mm mm®* mzxw $mwu &-¥75& («i*i&-^ 0 

l«&r&#, £TMS4/it') *KJ:0ftfc*#, «^f40i^l:(t lEiysfcD 
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TPSO. lmg (SfiifcttO. 5mgK ±R6 0 0mg <$H&\Z\t* 5 0 0mg) 

(mi) 

5 <Oi^m<om^^ (%) Xte-fb^ A (%) 

(MMM i ) 

v ^r> A = t H Uf > = 4 - (TiT h^'>^5=-;i/) -3- [[(1R, 2R) - 
2- [ O ^ > X - 2 - [(IE, 3E) -4- (4-v7;-2-7M07i 
- l , 3 -y^v'X-AO - 1 , 3 ->?^-^+f->- 5 — T JP] ^3"] - 1 
- (2, 4-'77W07i-f) -1- [(1H-1, 2, 

5-34 Ot/thU^ A.m) 



( 1 ) 2 - Zf a - 1 , 4 - ^ >if > 5? ^ ^ J — ^ 
zk^M^Si^ h U (6.61 g, 174.8 mmol) Ol^y-Jl' (150 ml) 

$0tCTWbT^§^^. )jft#bfcm<b#.n^>^A (14.55 g, 131.1 mmol) 
£ 20 #/>MtT3)OX., Jfcfc 2 -^P ; E^l/^^.ll'^> 7 ^^^ ( J. Med. Chem. , 13 
#, 1 235 H (1970 KtB*K ; 11.94 g, 43. 7 mmol) (DX.? / -A- (20 ml) m 
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re&ja*.fc. aaib&raaTso&ttttft, **ft*i>*thU9A (5.3 g> ho 

mmolK RtfttHb;&;i<«>££ (1 g, 9.0 mmol) £iI*nLfco ?M^$)£40#p B 131 
£M&> 2N±M7kM (250 ml) *toz.fz e ZBWtX.^ fremiti U W1$ 

£n£'>»<Z)fmx5P.>l'Ti5tettU HKte^tl 7.98 g (« 8450 
HL& 104 t$tf§ifiCH#:i bT#7Co 

NMRX^KH' (400 MHz, DMS0-d6) <5 ppm : 4. 48 (2H, d, J=5Hz), 4.49 (2H, 
d, J = 6 Hz), 5.27 (1H, t, J=6Hz), 5.37 (1H, t, J=5 Hz), 7.31 (1H, d, J=7 
Hz), 7.46-7.50 (2H, m) 

I RX^i7 h.)l/vmax KBr cm" 1 : 3332, 3244, 1435, 1404, 1201, 1058, 1018, 
825 

VXX^ m/ z (El) : 216, 218 (M') 0 

(2) 4-tfX [(r h 7 t h* □ tf 7 > - 2 — i )V) 

( 1 ) 4 -^>izf>>?**/-Jl> (7.76g, 35. 8 mmol) 

i p - h;i/x>x;u^>i? • — 7jc?n^ (340. 2 mg, 1.80'mmoi) ttvzuu*? 

> (180ml) lli^U, OrtC^SflbllftibTlA^ff^ 3, 4 - v 5 1 h* □ (2 
H) tf^> (7.22 g, 84.9 mmol) £^Tb/cio £ 1 j»3$|g, 3, 4 

-v'fch'a (2H) t?^> (0.8g, 9.3 mmol) £M*DL£:. ^^^Oft-PM 

isin^i?7j<^± h u ^A7jcj§?g 100 mi ttimx. m&m* sftmmwv, 

ii^iffTtfSSl, #£>*l£8IM£, >' U # yjU 250 g 7 A^7 

D7F^77^-i;#u @^mx^^-^\^it> (1:10 M^mm-emm u 

MSB^fb^^ 12.07 g (» 88*) * $j »K £. L T#fc „ 

NMRJ^^MP (400 MHz, CDC1 3 ) 5 ppm : 1.52-1.91 (12H, m), 3. 52-3. 59 (2H, 
ra), 3.85-3.93 (2H, m), 4.47 (1H, d, J=12 Hz), 4.57 (1H, d, J = 13 Hz), 4.69 
(1H, t, 1=4 Hz), 4.74 (1H, d, J = 12Hz), 4.77 (1H, t, J=4Hz), 4.81 (IH, d, 
J = 13Hz), 7.30 (1H, dd, J=8, 1 Hz) , 7.48 (1H, d, J=8Hz), 7.57 (1H, d, J = l 
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Hz) 

I R7\^i7 h )]s v max CHCI3 cm" 1 : 2947, 1608, 1562, 1388, 1345, 1075, 1032, 
973, 906 

^7,X^# b)l ra/z (FAB) : 385, 387 (M*+l). 
5 (3) 2, 5-fcfX [(fh7kh'Dt!7>-2-^^) ^r^-^^^)V\ 

(2) T / #fc2-7Dt-l, 4 -EX [(fh5kPDK5>-2-<;P) 
(3.55 g, 9.22 ramol) Of h5kb'D75> (30 ml) 
£- 78*0 U ft^lTHStf^ n-y^HJ^A (1.57 M 
10 ; 8.33 ml, 13.1 rnmol) ^ITlfc. M&m* ^fiT 20 #M8E#«, 

15 #U BtsftX^-A*-*^ (1 : 3) ffl^»«E-C»ttJb, *SBffc;£«M.63g OK 

NMR 7s *W Y))/ (400 MHz, CDC1 3 ) 0 ppm : 1. 55-1.92 (12H, m) , 3. 56-3. 60 (2H, 
m), 3.88-3.95 (2H, m) , 4.55 (IH, d, J=12 Hz), 4.73 (1H, t, J=4Hz), 4.81 
(1H, t, J=4Hz), 4.82 (1H, d, 1 = 12 Hz), 4.96 (1H, d, J = 15Hz), 5.15 (1H, 
20 d, J=l 5 Hz), 7.59 (1H, dd, J=8, 1 Hz), 7.70 (1H, d, J=8 Hz), 8.06 (1H, d, 
J=l Hz) 

I RX^£ KH> v max CHC1 3 cm-' : 2947, 1730, 1693, 1261, 1031, 908 
YXX^i? MI/ m/z (FAB) : 351 (M f +1) 0 
(4) 6- (kFO*i/>fW -1 (3H) --f yO'/7 7/ > 




25 (3) T#fe2, 5 - t: X t(f h7k h'Dk!7 >- 2 --I'.'l'') ~> ^ 

Sfc&SB? (1.62 g, 4. 64 ramol) S^y— ;p (30 ml) p-Ml/X> 
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Z)Vfc>M • ~7kmm (103.0 mg, 0.54 mmol) M&M&^UT 2 m?<3 

*fflV^5*^A^DT h^77-f-C#b,iS!I^-Atf>'( 1 : 1 ~ 1 : 
0) i!£»iiT»tfcIUT, miit^^S 587. 5 mg (Jfc# 77%) 0tj& 107-108 t: 

NMRX^hJl/ (400 MHz, CDC1 3 ) <5 ppm : 1.91 (1H, t, J=5Hz), 4.83 (2H, d, 
J=5Hz), 5.33 (2H, s), 7.49 (1H, d. J=8Hz), 7.72 (1H, d, J=8Hz), 7.93 (1H, 
s) 

I RX^ h)V vraax KBr cm"' : 3461, 1735, 1048, 996, 771 
10 TX^^i? h )l' m/z (EI) : 164 (M*)„ 

(5) 2, 5 -hTX (7-fe b*>-*^)U) &&mWt*7')l> 
2, 5-t*X (7 a ^ * ^ Jl) SfeASBI^^^ (J- Am. Chem. Soc. , 121 #, 
1192 HU999 #:) ; 12.65 g, 39.3 mmol) * > ? p< ^;i'X^** H (80ml) 

M^MJ^A (10.4 g, 126.8 mmol) £iP*-> i^ll^ilT 1 
15 B#P B m#bfe 0 Mmfl; 7 (150 ml) SiD*, 'Mtl^Ml 

«s»fl£T«si/Tfi6n&jiii«(08S«*, ->u*y;u 200 g sjb^&^a 

^D?hy77^l:#l, WBfx^^-^^IJ-^ (1:5-1:2) jg£»fg 

TiUil, «IB<b^<Kl 7. 72 g (JRS*5 70X) *M«»tLT»fc. 
20 NMR X^# (400 MHz, CDC 1 3 ) <5 ppm : 2. 12 (3H, s), 2.14 (3H, s) , 3.92 

(3H, s), 5.13 (2H, s), 5.51 (2H, s), 7.49 (1H, d, J=8Hz), 7.53 (1H, dd, 

J=8, 1 Hz), 7.98 (1H, d, J = l Hz) 

I RX^ h)V v max CHC1 3 cm" 1 : 1737, 1255, 1037 
b)V m/z (FAB) : 281 (MHl). 
25 (6) 6-(kh*0^r'»f)l') -1 (3H) - -f V ^ > V 7 9 J > 

(5) T?#&2, 5 -fX (Tir h*^*^) ^S^K^f 1 ^ (7.72g, 27.5 

mmol) J—)\> (100 ml) fcj&^U &&#U£A (380.7 mg, 2.7 mmol) 

fcJflAfc. l^ft^HT 2 B#[ffljl#l'fc&» 2 N&&*J8i£ (10 ml) ^SnA 
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fb&#)2.20 gZm&<Dmfo£VXmtc. #«MffiTitif8 lT@#O^Itl £ 

m^ji-^^rify (2:i~3:D u^mmTmmLT, mzfc&m i.osg 

5 3.25g, W 76K) £ $Sfi<7) t bTffc. h Jl' 5* - # > (4) 

(7) 6- [(tert-y^;i-^^^;UvU^) ^v^^H -1 (3H) - -f V 

(4) Xte (6) T#fe6 - (k HD + ^^fJlO - 1 (3H) - 
10 VyJ> (587.5 rag, 3. 58 mmol) £N, N-y/?il'*M7 5 F (10 ml) 
iQti--f^-)V!7 UUV ^^A'i^^y (647.3 mg, 4.30 mmol) 
V-JP (292. 3 mg, 4. 30 mmol) £iQ*.;fc. il 1 PSffl«#», * (20 
ml) £jto;L, £/»&imx^)!,-^*^>jg^MT»fflL*:. 

MtX^-'S (1:10-1:1) ffl£»»T?»ffi bT, »HBfb"&*J 

940.1 mg mm 94%) ^IfiOiWSiltf fc. 

NMR Ml/ (400 MHz, CDC1 3 ) 6 ppm :0.12 (6H, s), 0.95 (9H, s), 4.83 

(2H, s), 5.31 (2H, s), 7.45 (1H, d, 1=8 Hz), 7.67 (1H, d, J = 8Hz), 7.88 (1H, 
20 s) 

I R7<? bJU v max CHC1 3 cm"' : 2956, 2931, 2958, 1766, 1 156, 840 
TXX^^ b)l> m/z (FAB) : 279 (M*+l). 

(8) 4 b^r>-^>^)V= 2 - (7-fe h+S/^JW - 5 - l{ier\-~7 )\> 
v^^.H^lDt/) ;t*->*? i ;i'] ^>77-h 

25 (7) T#7c 6 - [(tert-y^;|/> ! ^^;k>'U;i/) ^-^v^^A] - 1 (3H) 

-<V^> , /77/> (932. 9 mg, 3. 35 mmol) Sfh?kF075> (3 ml) 
7KM#'J'?A (188.0 mg, 3.35 mmol) ©* (1.2 ml) »Jfc£Jn*. 

&. s^^ssmT miasms ^^sM/ET^^L^ ^g^^*^^>yi? 
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ffc*gUT#ilK<Z)S#:£#£ 0 tnSN, N - T-frfrJ}/ A 7 5 H (10 ml) 
4 h*:>^>>*Jl/=:7 D >J F (577.3 rag, 3.69 mmol) S*PA, 

u&m* 8o°ct i n#ia»#L;fc. mumt7> : £-v&7km 

5 T?»B^b,»f»*»JEETe*bT«J!R03SS**»fe. :nSy^DD^ >(10 
ml) izm&lss OtCt, 4- (N, N-^T^T^ /) tfU^> (450. 3 tag, 
3.69 mmol) b.&#.7 )V (289.4 mg, 3. 69 mmol) £ JbD o 

ftWttx^^^jftiiHLfc. «jffl**«jEET*»bTfft«<J!>ae'»*#fe. -n&> 

If- > (1:10-1:5) fi-&»ifcT»tfJLT\ atSBfc'&tt 905. 6 mg (JR^ 59%) 

NMR 7s^9 b)V (400 MHz, CDC 1 3 ) 6 ppm : 0. 08 (6H, s), 0.92 (9H, s), 2.08 
(3H, s), 3.82 <3H, s) , 4. 74 (-2H, s), 5.28 (2H, s), 5.49 (2H, s), 6.91 (2H, 
15 d, J=8Hz), 7.38 (2H, d, J=8 Hz), 7.43 (1H, d, J=7Hz), 7.48 (1H, dd, J=7, 
1 Hz), 7.94 (1H, d, J = l Hz) 

I R^^i? h )i' v max CHC1 3 cm" 1 : 2957, 2931, 2858, 1721, 1257, 909, 839 
Y^X^i/ b)l ra/z (FAB) : 457 (M + -l)o 
( 9 ) 4 - * b * v"^ > >' )V = 2 - (7 -t b * i/ * )V) - 5 - ( k H □ * *> * 
20 1>V7—b 

(8)~e#fc4 h^r>'^>v ? ;i/= 2 - (7ir b*?/*?)^) - 5 - [< tert- 
y^^^^^^v'U;^) ^> S /T- h (905 mg, 1.97 mmol) * 

rh7tFD77> (5 ml) t- h^^5 i .n'7>^e-^A=7.^^-'J H 

( 1 Nf h5tFD77 9. 9 ml, 9. 9 mmol) £M (592. 9 mg, 9. 87 mmol) 

25 *mz.K.o m&®& 50-ctm mmm.m&, ®m&m&TW£^fco 

>'U*ir^25 g$ffi^feii7A^D^ b ¥ 7 7 <{ - izft L , mMx.?)l 
-s\*V> (1 : 1) ^^-^^T^ffibT. Mf3<fb£-% 500. 1 mg (« 74%) 
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NMR MI/ (400 MHz, CDC1 3 ) 5 ppm : 2. 09 (3H, s) , 3.82 (3H, s) , 4.72 

(2H, s), 5.29 (2H, s), 5.50 (2H, s). 6.91 (2H, d, J=9 Hz), 7.39 (2H, d, J=9 
Hz), 7.47 (1H, d, J=8Hz), 7.53 (IH, dd, J=8, 1 Hz), 7.97 (1H, d, J = l Hz) 
I RX^i 7 b )V v max KBr cm" 1 : 1737, 1714, 1519, 1253, 1039 
5 VXX^^h;i- ra/z (FAB) : 345 (MHO. 

(10) 4 h**s1>i?)V= 2 - CT-fe h^v/^./P) -5 - [CtfX (T 
U;i^*~>) JfcX#U;U] ^^->^fJl/] ^>l/7-h 

(9) T#&4 h^>'^>^^= 2 - (7"fe h*^*^) - 5 - (tH 
D^rS^^?^) ^>V7-h (480.4rag, 1.40mmol) eDS?#nn*^> (10 ml) 
10 Or {cft31L«#U&j&<e>, fh5V-;V (195.4 mg, 2.79 mmol) fc bf 

X (7iJiW + -» (V>fV^Dt:jV75;)*X7/f > (Tetrahedron Lett. , 30 
4219 H (1989 30 ; 444. 9 mg, 1.82 mmol) £fln>U U&m £ RUT' 15 

at#b&. iB^4!ii*sac#iab ii#HS#ifct, (12 

^.fco S£tJ& 5^F^Jt^bfemo < Ctc^iPL, tert-r/^Ut Kn^t + -> 
15 K (80?a'^-tert-^'5 1 .^^;P^-^>' ; ;* /l^ gg ; 0.54 g, 4.8 mmol) 

A, 6£i»&Mfc#i&U 15 #IKI*#b&. ffift MJ 

MJ£AzK»**ijn*.» * 10 b Wlfcx^ 

20 -^\^r-y-> (1 : 2-1 : 1) i!^»l«T?»m b , ^SEfc^ 598. 3 mg (JR# 

85%) &m&omftmf*t i/iifc, 

NMRX^# h;l- (400 MHz, CDC1 3 ) 5 ppra : 2. 10 (3H, s) , 3.82 (3H, s) , 4.50-4.53 
(4H, m), 5.08 (2H, d, J=8Hz), 5.23 (2H, dd, J=U, 1 Hz), 5.29 (2H, s) , 5.33 
(2H, dd, J = 17, 1 Hz), 5.51 (2H, s), 5.90 (2H, ddt, J = 17, 11, 5 Hz) , 6.91 
25 (2H, d, J=8 Hz), 7.39 (2H, d, J=8Hz), 7.49 (1H, d, J=SHz), 7.55 (1H, dd, 
J = 8, 2 Hz), 7.98 (1H, d, J = 2 Hz) 

I RX^i 7 hJl'V max CHC 1 3 cm"' : 1721, 1516, 1256, 1031, 989 
VXX^ Ml- m/z (FAB) : 505 (M + +l) 0 
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(11) 2 - (7-fe h*is*?-)l) - 5 - [[tfX + *X$'J JH 

(10) T?#7c4 h + 3/^>5?;P= 2 - (7± b^rzs - 5 - [[tf 
X (T'J Jl^^rv-) *X*UJU] *^r^^?;W] ^>V7- b (590. 3 rag, 1.17 
5 mmol) i7-V-iP (600 mg, 5.55mraol) <Z>$g£-$>& 0 mvmWLtetf 
hU7Mn»» (2 ml) *Jn*fc. g^^SSST'#M, 20 

gLfco m&m* b)ix.>i?m®, m&T-?mmisrw&&i£ft&m>tz (-a- it 

3 HO. te*P&»**^ h'J ?A*»?fc*aD*., #JB£BMftX5 1 ;i/-Ciitei*L;fc. 
*JBICffi*a!< 2N*«*»* (10 ml) lILfe*J^>IMl 

~F«3eU HSEfc<£fe (477. 5mg, JK*sj£*W> ^tfiffllfttllgt UTifc. 
NMRX^MP (400 MHz, CDC1 3 ) 5 ppm ; 2. 17 (3H, s), 4.57 (4H, m), 5.15 
(2H, d, J=8Hz), 5.27 (2H, d, J = 10Hz), 5.36 (2H, dd, J=17, 1 Hz) , 5.57 (2H, 
s), 5.92 (2H, ddt, J = 17, 10, 7 Hz) , 7.55 (1H, d, J=8Hz), 7.61 (1H, dd, J=8, 
15 2 Hz), 8. 13 (1H, br s) 

I RX^ b)V l/max CHC1 3 cur' : 1738, 1700, 1256, 1 167, 1028, 989 
^TXX^ bJV m/z (FAB) : 385 (MHO. 

(12) (1R, 2 R) -2- [[ h^>X- 2 - [(IE, 3E) -4- (4- 
->7;-2 - 7J^P7i-W -1,3 -7^yl-^] -1,3 -it**? 

20 > — 5 — f -1- (2, 4-^7Ka7z-W -1- [(1H- 

1 , 2 , 4 - h U7V-Jk- 1 ^5=-^] -fn ¥)V= 2 - (7-fe h*->* 

-5 - [[tfx (T'j;u^-^-» *x*u;i/] #^>*^;n i>vr- 

h 
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X*UJH **3/^^H (475.5 mg, 1.24 Mol) ^hHb'D7 

^> (5ml) Kl**U OCtJMbWtTMt^ *fc***'J* (189.2 
lg , 1.49 mmol) fcN. N-v^fM^75K (15 **n*-fc. fl*tt 

3,*^) - 5- [[kf* (7<J*W) 

##* 1 "Ca^.* 4 - [(IE, 3E) -4- [h^>7,-5- [[<1R. 2 
R) -2- (2, 4-v'7KH7x^) - 2 - t h* P * *s ~ 1 ~ * ~ 3 
- (iH-1, 2, 4-hU7V-JP-lH^) 7n£)W] 7*1 - 1 . 3- 
^^ > -' 2 - , -f>H -1. 8-^W)V]-S-7**n^/=h'J 
* (544.6 mg, 1.00 nol) t, fh^FP77> (5 ml) ** 
ft thU»>A (BB***^**^ ^ 3 >;56.9mg, 1.31 mol) **n*, « 

„^,sfb, otc»*u *»utv>*+^ ±-c#fca«©2- or* 
h***«o -5- ecu* (7<jw^» ***u*] « 

«. ^«»xf^e7>^0A«i:Mu 

(2 : 1) 8*i*T»BJU «*Sfc*W 368.3 .g (** 41X) 
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NMR*^£h;L- (400 MHz, CDC1 3 ) 6 ppm : 1.46 (3H, dd, J=7, 2 Hz), 2.15 (3H, 
s), 3.04 (1H, tt, J = ll, 5 Hz), 3.53 (1H, t, J = ll Hz), 3. 54 (1H, t, J = 1 1 Hz), 
4.02 (1H, q, J=7Hz), 4.11-4.20 (2H, m), 4.49-4.57 (4H, n), 5.01 (1H, d, 
J=4Hz), 5.11 (2H, d, J=8Hz), 5.23 (2H, dd, J=10, 5 Hz), 5.33 (2H, ddd, 
5 J = 17, 6, 1 Hz), 5.43 (1H, d, J=14Hz), 5. 47-5.55 (3H, m), 5. 83-5.96 (3H, 
b), 6.56 (1H, dd, 1=15, 11 Hz), 6.73 (1H, d, J=16 Hz), 6.89-6.97 (3H, ro), 
7.33 <IH, dd, J = 10, 1 Hz), 7.40 (1H, dd, J=8, 1 Hz), 7.42-7.46 (1H, m) , 
7.56-7.60 (2H, ra) , 7.62 <1H, dd, J=8, 1 Hz), 7.85 (1H, d, J=l Hz), 7.89 (1H, 
s), 7.96 (1H, s) 

10 I R^^i? h)V v max Liquid film cm" 1 : 2232, 1731, 1504, 1276, 1258, 1026, 
733 

T^X^i'hJl' m/z (FAB) : 909 (M*+l). 

(13) V^^A = kHD^>=4 - (7-fe Y**y*?-)\>) - 3 - [[( 1 R, 2 
R) -2- [Ch^>X-2- [(IE, 3E) -4- ( 4 - -> 7 / - 2 - 7 )l>* 
15 - 1 , 3 - 7* S?3L - 1 , 3 -v*'**-tJ->- 5 ->f;i/] 

-1- (2, 4-y7.Wa7x"W -1- [(1H-1, 2, 4-hUTV 

l --f.no 7"n*^i/]^M^]^>^ = ^77-b (SI 

(12) T&fc (1R, 2R) - 2- CO^>X- 2- [(IE, 3E) - 4 
20 - (4-->77-2-7Jl'ta7x^) -1, 3-^5?!-*] -1, 3- 
VHrZ-Vy- 5 --f ;V] 5=-*] - 1 - (2 , 4-i?7Ma7i-W - 1 - [( 1 

h - i , 2, 4 - h u 7V-^- i --r;u> 7n tr^= 2 - (7-fe ^* 

5'*3 1 J^) -5 - (7'JJ^^'» *X*U.JH 

7—1- (368.3 mg, 0.41 mmol) v?^DD^^> (5.ml) t*X (h 

25 l J7i-.'^X7-f» v^DD/t^v'^A (14. 7 mg, 0. 02 mmol) i: 7K Si lb h 
»J7?.JP^X (240.1 rag, 0.83 mmol) Srim*, fi£«ft£gffiT 1 l$fSI*#l/fc. 
S^«*j«JET*ffiL, SS<»fcA.^> (30 ml) tsSft&Ift**?- MJ A 
(30 ml) ££Q*.T> tl^tJ^^Mlr 30#IWiit#Ufc. tfi£%K*^/- 
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15 



(30 mi) *ln*.BM**fc*^ Wi^b«iix#^fclfi 

K®a««*, Cosmosil 75 C 18 -PREP (t*HT^«; 20 g) ftfflV^tt* 
A 7^D7h^7^l:#b, : 6-3 : 7) Mik®® 

85.6 mg (»R^ 25%) S«jfi®B#i: fC#&. 

NMRX^* (400 MHz, CD 3 0D) 6 ppm : 1.44 (3H, (id, J-7. 2 Hz), 2.12 (3H, 

s), 2.97 (1H, tt, I-ll. 5Hz), 3.54 (1H, t, J=llHz), 3.55 (1H, t, 1-11 Hi).. 
4.04 (1H, q, J=7Hz), 4.08-4.16 (2H, ■) , 4.96 (2H, d, J = 5 Hz), 5.03 (1H, 
d. J = 5Hz), 5.39 (1H, d, J = 14Hz), 5.48 (1H, d, J = 14Hz), 5.55 <1H, .d.J-15 
Hz), 5.61 (1H, dd, J-15. 2 Hz), 5.87 (1H, dd, 1-15. 5 Hz), 6.57 (1H. dd, 
J = 15, 11 Hz), 6.78 (1H, d, 1=16 Hi). 7.02-7.09 (2H, ■) , 7.10 (1H, dd, J=L6, 
11 Hz), 7.49-7. 66 (4H, m) , 7.79 (1H. t. 1=8 Hz), 7.86 (1H, dd, J-8. 1 Hz), 
7.92 (1H, s), 7.94 (1H, d, 1 = 1 Hz), 8.28 (1H, s) 

IRX^^vnxIBr 3433, 2231, 1733, 1503, 1384, 1 141. 1120, 

975, 543 

Ml' m/z (FAB) : 851 (M + H) 0 



(nmm 2 ) 

7 ^ A=2 _ n ^.>-5-[(lR,2R)-2-[[h7>X-2-[(l 
E, 3E) -4- (4->7;-2-7Ma7i^) ~ 1 ■ 3-7*vX- 
-1, 3 -i?***>- 5— OU -1- (2. 4-77WD7X 

-1- [(1H-1, 2, 4-h'J77-.^-l-^^ 



25 
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(1) 7U;U=5- [(4-* h^riy^>>)V) -2, 



(2.92 g, 20.0 inoO; ^DA^y^7$ > (3.63 
g, 20.0 mg), &.&aVfc7V )V (2.01 ml, 22.0 mmol) £N, N->^^;|/* 
5 Jl'ATSF (30ral) fc»*»U £ Ofi-&tt * 60^ K#» IT 30 L&. 
>?e/i7 P^\^rS>-.JP75 > (3.63 g, 20.0 rag) 4 - * b * > >-)l= & □ 
UH (3.13g, 20.0 mmol) Sin A, fi£**P3fiT 30 #Wa£#Ufc. 

10 85 g §^^fc*7A^D?hy77^-C#b, ffttX^-A + tf^ (1 : 

5-9:25) wBrnmr-mtav, mmt^m i. 48 g ok*s 24.*) 

NMRX^^h;U (400 MHz, CDC1,) 6 ppm : 2. 70 (2H, t, J=7Hz), 3.17 (2H, t, 
J = 7 Hz), 3.81 (3H, s), 4.75 (2H, dd, J=6, 1 Hz), 5.06 (2H, s), 5.33 (1H, 
15 dd, J = 10, 1 Hz), 5.41 (1H, dd, J=17, 1 Hz), 5.95 (1H, ddt, J = 17, 10, 6 Hz), 
6.89 (2H, d, J=9 Hz), 7.28 (2H, d, J=9 Hz) 

I RX^J h)Uvraax CHC 1 3 cm" 1 : 1732, 1516, 1252, 1 173, 1080, 1036 
TXX^i? b)V ra/z (EI) : 306 (M + ). 
(2) 7UJI/=2-tHD^rv-5- [( 4 - * h >i?)l<) ah + 2/] -5 

20 J 7- h 




o o 
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mtM^ (1. 0 H i^X^.Jl/X — T-JimWi; 8. S ml, 8. 8 mmol) i^f h^tFP 
yy> (5 ml) \zm?L, O-CIZTMWVX^Z*^, 7kmfc*?m± h U 0 A 
(605.3 mg, 16.0 mmol) %mZ.t£o Tff M ©i^lfc^ti £ IB V>TiI-&% \Z 10 
#rejg«£«tb;£: e l^#^if«#ld^«f IT- 5t:fc^S|lb, 
5 (1) T?#fe7'J;V=5- [(4 V^r>-^>>-)V) ^^J/] -2, 5 - 
*V^>#/7-h (1.84 g, 6.0mmol) Of h7tFD77> (5 ml) 

A7Ki&?£-eift#b&^ i^^^MJETS^b, ?ft^O?^@^^#feo ^n=&> v- 
10 U*^ 65 gSffl^3t*7A^D-7hir57-f-t#L, Stlf^-A + lf 
> (3 : 10-2 : 5) fg-^^^T^m b , M^tl 1.26 g (JR* 68K) £ 

NMRX^^h^ (400 MHz, CDCI } ) 6 ppm : 1.91-2.05 (1H, m) , 2.16-2.24 (1H, 
m), 2.43-3.58 (2H, m) , 3.81 (3H, s), 4.23-4.27 (IK, n) , 4.67 (2H, dt, J=6, 
15 I Hz), 5.06 (2H, s), 5.28 (1H, dt, J=10, 1 Hz), 5.34 (1H, dq, J = 18, 1 Hz), 
5.91 (1H, ddt, J = 18, 10, 6 Hz), 6.89 (2H, d, J=9Hz), 7.29 (2H, d, J=9 Hz) 
I R*^? b)V v max CHC1 3 cm"' : 3322, 1743, 1252, 1 171 

Y)V m/z (FAB) : 309 (M*+l). 
(3) 7'JJH2-7th + ->-5- [(4-/ 5 - 

20 **V*>* /7~h 

(2) -cmrcT >J )V= 2 - k H D*->- 5 - [(4 b*5"*>¥)l') 
->] - 5-^V^^^;7-h (1.26g, 4.09mmol) * 0 °C E T tf 'J *J > (15 
ml) KJSffiU mt7^)V (481.2 mg, 6.13 mmol) £jJP*.fco U^^U^^U 

25 in*., ^^ftswBfex^^Tfambfc. mmm*%>mmRzsmmmfci- h u 

bfc&, #«t&»JBETS5&bT»tt©38e4&**§fc. ^n^, v U 
TJyjU 60 g$IW:*7A^n? b!f57 4 - ir#b, ^^X5=-;t'-^^-y-> 
(1:5) g&»!«T»tiJU »BB<b^«J 1.36 g (JRJ$s 95«) 
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NMRX^h^ (400 MHz, CDCl 3 ) 6 ppm : 2.11 (3H, s), 2.12-2.30 (2H, m) , 
2.41-2.52 (2H, in), 3.81 (3H, s), 4.63 (2H, d, J=6Hz), 5.04-5.07 (1H, m), 
5.06 (2H, s), 5.25 (1H, dd, J=l 0, 1 Hz), 5.33 (1H, dd, J = 18, 1 Hz), 5.89 
5 (1H, ddt, J = 18, 10, 6 Hz), 6.89 (2H, d, J=9 Hz), 7.29 (2H, d, J=9 Hz) 
I RX^# b)V vmax CHC1 3 cm' 1 : 1742, 1614, 1516, 1252, 1170, 1036 
TXX^ h)l m/z (FAB) : 351 (M*+l) „' 
(4) 4-T-feh^->-5 - TUJW^y- 5 -**V^>? >Wl 



(3) U;U= 2 -7± h*i/~ 5 - [( 4 - ^ h *i>^ > 

10 5/]- 5 - t^y^>^/7- h (1. 36 g, 3.88mmol), 7 = V — ;Kl.50g. 13.87 
mmolK Mh'J7MQii (3 ml) (11) 

NMRX^MU (400 MHz, CDC1 3 ) 6 ppm : 2. 15 (3H, s), 2.18 (1H, ddd, J=16, 
8, 1 Hz), 2.23-2.30 (1H, m) , 2.45-2.59 (2H, m), 4.65 (2H, dt, J = 6, 1 Hz), 
15 5.09 (1H, dd, J=8, 5 Hz), 5.27 (1H, dt, J = 17, 1 Hz), 5.35 (1H, dd, J = 10, 
1 Hz), 5.91 (1H, ddt, J=17, 10, 6 Hz) 

I R^^^ b )V v max CHC 1 3 cm"' : 1746, 1714, 1375, 1276, 1248, 1184, 1077 
TXX^ bJl m/z (FAB) : 231 (M*+l) „ 
(5) 7 U7U= 2-7th + v-5-[(lR, 2R) - 2- [[ h^>X - 2 - 
20 [(IE, 3 E) - 4 - (4-y7;-2-7JPtD7i-.)l-) -1, 3-79 

>'x-;n -1,3 5 --f ;n - 1 - (2, 4-^7;!/^- 

D 7-x-JH -1- [(1H-1, 2, 4 - h U 7 7—)V — 1 — -f ;p) 
^D/J? + y]-5-^V^>^;7-h 
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(4) T#fc4 - T-feh^'>-5 - yUiPt + v' - 5 -^-^V^>^>m 
(345.3 rag, 1.50 mmol) )l (209.4 rag, 1.65 raraol) £M 

«i-(i2) fcnfltJi^asTjE^s-arffla-rft^tfc^D* M® 4 - 7tl> 

^ 9y _ 5 _ T ,j v - 5 - tf* V - ^ > * / ^= * a 'J P 
5 ##0)JlT-3£^"5 4- [(IE, 3E) -4- [h^>*-5- [[<1R, 2 
R) _ 2 - (2, 4-/ , 7JPt07x^) - 2-kHD**/-l-^^-3 

- ( i h- i , 2, 4 - h ury-JH i tr;i-] -1,3- 

2 --r;H -i, - 3 -7^*o'<>i/- h U 

;W (542.6rag, 1.00 mmol), **ftth'J!>A ( 5 5 ft ft£ ifc x >f v 3 > ; 96. 0 

10 rag, 2. 20 mmol), Rtf, ±T»fcttL«0 4 - 7"fe h * ~>- 5 - 7 U ;P**5/- 5 
-t+y-^>^^^=^'JF^ fh5kFD75> (7 ml) 
1 - (12) tW«ft*ttT?Kl6a*»at-«!li:fca:0, »ltti«, *«<b** 

hjr^T^-fcttb, »Slf;P^^> (1 : 1) «*»»T?*fflt' , r, « 
15 KflS**fc«»4- C(1E, 3E) -4- [h7>X-5- [[(1R. 2R) 
-2-(2,4-^7J^D7x = Jl/)-2-tKa + ^-l-^^-3-(l 
H- 1 , 2 , 4 - h U7V-^- 1 --f ^) tT^] -1,3 - 3?** 

— 2 — T -1.3 yx-^] - 3 -7;w*n^>^/= b »J JKZ>8 

567.4 mg («IBflS'&«fr* 283 ragffi^) 
20 (6) 7>'7A=2-7th^v-5-[(lR, 2 R) -2 - [[h7>'7.-2 

- [(IE, 3E) - 4- (4-'>7;-2-7WD7x=;P) -1. 3-7 
^>'X-;U] -1, 3->>**tf->-5-<1';i<] -1- (2, 4-v^Jl/ 
tO7 x^l0 -1- CC1H-1. 2, 4-h'J7>/-^-l-f^ 
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(5) T°ntzT U;i/= 2 -7±h*is- 5 -[ (1 R, 2 R) - 2- 
7, - 2 - [(IE, 3E) - 4- (4-y7y-2-7iWD7i^) -1, 

3 -7&i?x.-)V\ - 1 , 3 ->'^^-9->- 5 ;U] - 1 - ( 2 , 4 - 
5 ^7JWn7i-W -1- [(1H-1, 2, 4 - h U r*J-)V- 1 ;io 

*?-)\<] -fU^^rzyl- 5-t*V^>^;7-hi4 - [(IE, 3E) - 4 - 
[>7>X-5- [[(1R, 2R) -2- (2, 4-v , 7WD7x^W -2 

— b Fo^v 1 - 1 3 - ( 1 H - 1 , 2, 4 - h U7 7-JV- 1 --OP) 

7*n^] 5=-5f] -1, 3 -V**D->- 2 )l] -1, 3-^^>?x-;i/] 
10 -3-7Wn^>!/-hiJMS^« (£*), tfX (h'J7x-Ji^X7^ 

>) j;^DD/t7^!>A (12.9 rag, 0.018 mmolh Rtf*^ h U ^ Jl-X X 
(116.4 nig, 0.40 mmoO S&ififll 1 - (13) £ 2 «S 

tsciKi'D , mmmmk&w<D®.m&&$Lft®) tiT#&. -n* cosmos n 

75 C 18 -PREP (^"^ 7< •xX^SS! ; 20 g) 5A^Q7 h^ 7 7>( 

15 -fcftU (4 : 6 -3 : 7) M & & B T tH U ft . HSnt7 

7^'>3>§i«l/, tMIlt, «BBBWfl5'&4& 86.0 mg ((5) <fc <3 Oil 
J?JR*12&) ^I^SfttUUfc. 

NMRX^# b)\< (400 MHz, CD 3 0D) <5 ppm : 1.31 (3H, dd, J=7, 1Hz), 2.11 (3H, 
s), 2. 04-2.27 (2H, m) , 2.45-2. 62 (2H, a), 3.01 (1H, It, J = ll, 5 Hz), 3.52 
20 (1H, t, J = 1 1 Hz), 3.53 (1H, t, J=1I Hz), 3.82 ((1/2)H, q, J=7Hz), 3.84 
((1/2)H, q, J=7Hz), 4.11-4.21 (2H, m), 4.86-4.91 (1H, m) , 5.04 (1H, d, J=4 
Hz), 5.41 (1H, d, J = 15 Hz), 5.46 (1H, dd, J = 15, 2 Hz), 5.87 (1H, dd, J=15, 

4 Hz), 6.59 (1H, dd, J = 15, 11 Hz), 6.79(1H, d, J=15Hz), 6.97-7.05 (2H, n) , 
7.09 (1H, dd, J = 15, 11 Hz), 7.50-7.55 (3H, m) , 7.78(1H, t, J=8Hz), 7.98 

25 (U/2)H, s), 7.99 ((1/2)H, s) , 8.31 (U/2)H, s) , 8.33 (0/2)H, s) 

I R7 / ^i ? h )P v max KBr cm"' : 3436, 2231, 1734, 1615, 1417, 1385, 1257, 
1142, 1051 

TXX^£ b)U m/z (FAB) : 737 (11*+ 1). 
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y^A = [(ir, 2R) -2- [Ch^>X-2- [(IE, 3E) -4- 
(4-S/7 y-2-7WD7i^) - 1. 3-7^yX^iH - 1. 3-5? 
**U->-5-> f;H -1- (2, 4-S?7M07x-^) -1- [(1 

H-l, 2, 4-hU7y-JHl-f^) /^;H 7UV)U =h7>X-2 

# 6-2 O^- h U tfAtft) 



(1) 7UJH4-^ h^v^>> ? ;U=v-7,- 2 - (T-fe h*~>*^) - i . 
10 1 - > £ P7o/O^J^ + ->7- h 



7U;P= 2 3 [ 3 . 1 . 0] ^**}r>- 

h (J. Org. Chem., 54^, 5684 JC (1989 fctB* ; 644. 2 rag, 3.54 
mraol) &TV)l<7)Vn-)l\mfrV, *Kft*'JfA (178.6 mg, 3.18 ramol) 

ftllbT#fi*OH#*1»fc. ^n^rN, N-^/WJ^7^ (3ml) 



20 (10 ml) fc«>U, 0°CICT, 4- (N, N-^W5/) fcf U i?> 






= &UV F (664.0 mg, 4.11 mmoi) %1X\X, U 
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(432.0 mg, 3.54ramol) £&{k7±?)l' (277. 6 nig, 3.54 mmol) ZtopLTz* U 

35 g $i^fc*7A^07h^77^-|:|tL, gmX3 i ;i'-'\*U-> (1 : 
5 4-1 :2)g^MiUbT, WEfc^to 521.9 lg ORJMl«> £$t£#l 

NMRX^^ h;i' (400 MHz, CDC1,) <5 ppm : 1.48 (1H, dd, J=9, 5 Hz) , 1.57 (1H, 
dd, J=8, 5 Hz), 1.95 (3H, s), 2. 25-2.32 (1H, in), 3.81 (3H, s), 3.93 (1H, 
dd, J = 12, 8 Hz), 4.19 (1H, dd, J=12, 6 Hz), 4.55-4.66 (2H, n) , 5.11 (1H, 
10 d, J=12 Hz), 5.15 (1H, d, J=12 Hz), 5.21 (1H, d, J=U Hz), 5.29 (1H, dt, 
J = 17, 1 Hz), 5.83 (1H, ddt, J = 17, 11, 5 Hz), 6.88 (2H, d, J=8 Hz), 7.30 (2H, 
d, J=8 Hz) 

I RX^Z bJV v max CHC1 3 cm"' : 1730, 1516, 1321, 1 255, 1 132, 1035, 909 
T^X^ b)V m/z (FAB) : 363 (MHO. 
15 (2) 7UJl'=(:FDy>=h7>X-2 - (7t f-^v//f - 1, 1 - : s 



( 1 )T#fe7U^= 4 h^v'^>> ! ;U=v'X - 2 -(T-fe b^ri'tJ-lV) 
-1, l-v'^DyDA>>^;i/^^y7-b (521. 9 mg, l.44mraolh 7 — V 
(600 mg, 5. 55 mmol), S^h'j7MD« (3 ml) mffim 1 - (1. 
20 1) «h|Wlli^^ST-S^^UMS-r^c:i:tJ:D, IgfEte-gr^ 340.1 mg (JR*s 
97 %) £f#fc 0 

NMR (400 MHz, CDC1 3 ) 5 ppm : 1.99 (1H, dd, J=9, 4 Hz) .. 2.02 (IH.dd, 

J=9, 5 Hz), 2.05 (3H, s) , 2.40-2. 48 (IH, m) , 4.17 (IH, dd, J=12, 9 Hz), 4.58 
OH, dd, J=12, 5 Hz), 4.64-4.75 (2H, m), 5.34 (IH, d, J=10Hz), 5.35 (IH, 
25 d, J = 1 7 Hz), 5.88 (IH, ddt, J = 17, 10, 5 Hz) 
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I RX^£ h)V vmax CHC1 3 cm' 1 : 1758, 1679, 1410, 1373, 1153, 1036 

Ml/ m/z (FAB) : 243 (MHO. 
(3) 7V)l = (1R, 2R) -2- [[h7>^-2 - [(IE, 3E) -4- 
(4->7;-2-7MD7iZW -1, 3 -7* v^X-.^] - 1 , 3-$? 
5 **V>- 5 — f ^3 ~ 1 - (2 , 4-v , 7.Wa7i=W - 1 - C( 1 

H-i, 2, 4 - h g 7V-A'- i --r ;p) toi^^x- 2 - (7 

th^v'^W -1, □ yaA'^i?*;^*^- h 




F 



(2) •e#fc7'JJl'=t Koy>=h5>X-2 - (7-fe h^v^ - 1, 
1 -->:7 P7a/t>^^^^->7- h (333.8 nig, 1. 38 mmol) Rtfmt** 

10 tJ-U^ (159.5 ng, 1.26 mmol) gjftftl 1 - (12) t |S] & # & T £ Jfc £ 
•&®S-r§di:lCj;0, m«a©'>X- 2 - (7ir h*->;*^) -l-[ 
**^) *J^t-Jl']y^7"D/t>A;H^v'iP = i!'DiJ 

##(?!1T1^54- [(IE, 3E) -4- [K5>7,-5- [[(1R, 2 
R) - 2- (2, 4-^7J^D7x-JP) - 2 - k h*D^r'>- 1 3 

15 - (1H-1, 2, 4-MJ 7V-)V - 1 — f .JP> 7'a £)P] 3^] -1,3- 
> , ^-^1J->- 2 -i\JH -1,3 - ^i?xrjp] - 3 - y.frjrn^yV- h U 
;p (547. Omg, 1.01 mmol), **-ffc^ K U £A (55%i£ft&x-< 7>A-^a > ; 57. 2 
mg, 1.31 mmol),&^\±T#fcM<Dv'X- 2 - (7-t h * - I - [(7 

U;i-^^~» 7j;i/#:r../H □7 , aA'>Ail'#^v'.iN^ □ U H <£ft) 

20 x h5h FP77> (5 ml) 4»> &2ffiftl 1 - (12) tmffifcXfer-KfoZlim 

^Ufc^l' 50 g^ffi^^A7A^O-7h^77^-!C#b, 
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*> (i = i) m^mmTmmvx, em^mtmm- [(1E 3E) _ 

-*J 7**D^>.y = MJ*«> a *« 669.3 »g<8! ffi ^%S« m , 

i. 2, 4-M J7 -y-*- 1 _^ ;k) raw =h9> 

^K, -R) 2-[[h7>7-3-[( 1E , 3E) 
"IE. 3E, - 4 - [h ^_ 5 _ [£<1Ki 2 



10 [(1H 



C0 5MSi , T6C-PKBP («„„ >l(i50|) 
TMU ;f' 7 " L#U -*-'«*^-*<l:l~S:7)«»« 1St 
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NMR Ts^Z hJV (400 MHz, CD 3 OD) 6 ppm : 1.06 ((1/2) H, dd, J=6, 4 Hz), 
1.27-1.31((1/2)H, overlapped), 1.29 ((3/2)H, dd, J=7, 2 Hz), 1.32 ((3/2)H, 
J=7, 1 Hz), 1.43 (U/2)H, dd, J=9, 4 Hz), 1.44 (0/2)H, dd, J=9, 4 Hz), 
1.86-1.94 (U/2)H, m), 1.97-2. 04 (U/2)H, m) , 2.03 ((3/2)H, s), 2.05 ((3/2)H, 
5 s), 2.99 ((1/2)H, tt, J = ll, 5Hz), 3.09 (U/2)H, tt, J = ll, 5 Hz) , 3.51 (U/2)H, 
t, J = 1 1 Hz), 3.53 ((1/2)H, t, J=l 1 Hz), 3.54 <(1/2)H, t, J=ll Hz), 3.55 
((1/2)H, t, J = ll Hz), 3.68 (U/2)H, q, J=7Hz), 3.73 ((1/2)H. q, J=7Hz), 
4.04-4.30 (4H, m) , 5.02 ((l/2)H, d, J=5Hz), 5.04 ((1/2)H, d, J=5Hz), 5.35 
((1/2)H, d, J = 15 Hz), 5.41 ((1/2)H, d, J = 15Hz), 5.48 ((1/2)H, dd, J = 15, 

10 2 Hz), 5.53 ((1/2)H, d, J = 15Hz), 5.87 (1H, dd, J = 15, 5 Hz) , 6.59 (1H, dd, 
J = 15, 11 Hz), 6.76 (1H, d, J=16Hz), 6.90-7.02 (2H, m) , 7.09 (1H, dd, J = 16, 
11 Hz), 7.49-7. 54 (2H, m), 7.78 (1H, t, J=8 Hz), 7.86 ((1/2)H, s), 7.93 
((1/2)H, dt, J=9, 7 Hz), 7.97 ((1/2)H, s), 8.39 ((1/2) H, dt, J=9, 7 Hz), 
8.58 ((1/2)H, s), 8.68 ((1/2)H, s) 

15 I RX^v' hJl/vmax KBr cm" 1 : 3430, 2231, 1733, 1612, 1504, 1370, 1243, 
1140, 1051, 972 

VXX^ Ml- m/z (FAB) : 749 (MH.l). 

20 yV>"?A = 5 — i^T J — 2 — [[(1 R, 2 R) - 2 - [[ h V >X - 2 - [( 1 
E, 3E) -4- (4-i/7;-2-7WD7i^.)V) -1, 3 i^X" 
)V~\ - 1 , 3 -V* *r^>- 5 -/( )V] - 1 - (2, 4 -V? )V*ny x. 

-)\<) - 1 - [(ih-1, 2, 4 - h u rv— .n- i --r;to 

*~>] ^)1'^-)1/] 7- h (#J^#-^ 5-17 (DZL-f V U -?At) 

25 
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(1) 2, 4-h*X (T-fe h^ist^Jl) Slfl^?^ 

2, 4-fc*7 (ypt/fik) ^m^i?^^;!/ (Chem.Ber., 127^, 2081 JC 
(1994 ¥) IZt&m I 13. 3 g, 41.3mmol) MM^MJ^A (16. 4 g, 200 mmol) 

mmmi- (5) tiu^^^^irs^^^^a-r^^tfc.to, ^ 

5 7^~fC#U Wm^)V-^=¥^> (3 : 1 7-3 : 5) 2gHrM«ttiL. 
THIBlb^ 6.35 g <JR* 55%) <h LT#fc. 

NMR 7^7 (400 MHz, CDC1 3 ) 6 ppm : 2. 14 (3H, s>, 2.16 (3H, s) , 3.91 
(3H, s), 5.15 (2H, s), 5.52 (2H, s), 7.37 (1H, d, J=8Hz), 7.46 (1H, s), 
10 7.99 (1H, d, J=8 Hz) 

I RX^? b JU v max CHC 1 3 cm" 1 : 1737, 1255, 1056 
b)l> m/z (FAB) : 281 (M*+l>. 

(2) 5- (fc FD^v^tfJl/) -1 (3H) -^V^>^77;> 



(1) T#fc2, 4 (Tir h^v ^^Jl/) ^-|ft/?JV (6.35g, 22.7 
15 itimol) i^^^'J^A (373. 2 mg, 2.7mmol) MM 1 - (6) 

-> u * 200 g *m ^tcti ? a 7 □ t h y ? 7 ^ - t , smx^ - >'7 



79%) £M 126 UT#fc 0 
20 NMR 7^7 (400 MHz, CDC1 S ) <5 ppm : 4. 87 (2H, s), 5.33 (2H, s) , 7.51 




un*$> (o : i~i : io) u^mm-^m^ vxmmt&m 2.94 % mm 
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(1H, d, J=8 Hz), 7.55 (1H, s) , 7.92 (1H, d, J = 8 Hz) 
I RX^i? h)V v max KBr cm' 1 : 3422, 1738, 1138, 1076, 768 
^77,^:7 h)V m/z (EI) : 164 (M 4 ) , 

(3) l-^-.^y-i, 3 - v 1 b H d -f y ^ > y 7 7 > - 5 - A ji-a )i/f k H 

5 (2)T#fc5-(k + 1 (3H)-^V^>y77;>(2.94 

g, 17.9mmol) 5f h7th*a77> (100 ml) KligfrL, Ste" $Hb"? > # > 

(31 g) zmxt^o u^m^^ux 30tt?Bmft'&> m^~m^>^> (3 g ) 

10 U#y.'U 150 g ? hif^y j -K#U IKi^-v^n 

D^>(0:1~1:10) l^Itlffllfc. iETiiblifcS^^. 
m^^)V-^\^> (1 : 2) *g£iWT*2»U, H^b^ 2.01 g (» 
69%) £M 160 x:%&-f&mfot LXntzc 

NMR 7 ^ i? h )V (400 MHz, CDC1 3 ) <5 ppm : 5. 43 (2H, s), 8.03 (1H, s), 8.06 
15 (1H, d, J = 8 Hz), 8.11 (1H, d, J=8Hz), 10.18 (1H, s) 

I R 7 ^ # b )V v max KBr cm"' : 1758, 1699, 1355, 1323, 1049, 993 
^77^# hJU m/z (EI) : 162 (M*) . 

(4) 1-^7-1, 3 - >'k h* D - < V 7 7 > - 5 - h U Jl/ 
(3) T#7c: 1 -t + V - 1 , 3-i?k HD<y^>!/7 9 5 -*;W\*;i/ 

20 ft H (2.01 g, 12.4 mmol) b5k H □ 7 5 > (50 ml) teffiffla^, 0^ 
fc Hn^e^T^ (1.04 g, 14. 9 mmol) -©zfcgMfc?- h U "7 

A7ki« (1.0 N; 14.8 ml, 14.8 mmol) ££D*.7c. ^SiSt 1 mmMW 

LfcgL MEET, 3 #CD 1 ggfcfc5£T»*8Lfc. E ftfc * £ iD A # 

25 iETii^fSt, ai©i-t+y- i, 3-> , kHn^y^>y77>- 

5 -T^il'A'il'fk F = t+ tft$fh7kK077>' (50 
ml) fcML, OTCfc^^IL'T h <J 5 > (3.04g, 30 mmol) BLtf&zK h 

(3. 13 g, 14. 9 mmol) &Jn*.fc. $g^4& * 30 #|fflj*#& 
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iicMtii: Mttfflm.wvrz, m&w*mzt o^mu, Me^k^ 

^ 150 g ^l^fe.^A^n? h^57^-l;ftl, Mx^-^ □ n*;? 
5 > (0:1-1:10) 2!£M-«I±}UT, ^fB^^tl 1.57 g (iK^ 79%) 
£giL& 200- 201 6 C£3rf £S#£: LTntc. 

MR bJU (400 MHz, CDC1 3 ) <5 ppm : 5.40 (2H, s), 7.84 (1H, s), 7.85 

(1H, d, J=9 Hz), 8. 12 (1H, d, J=9 Hz) 
I RX^i' hJl/vmax KBr cm" 1 : 1760, 1055, 1003, 681 
10 h)V m/z (EI) : 159 (M*) 0 

(5) 4-^h^y^>^.)H2-[[h'X (7'J)^+'» *X * U )H -> 
4 - */T J *>)/7 — h 



(4) i *v - i , 3 - t k d -f v^>Vy 5 > - 5 

h>j;i/ (1.56 g, 9.78mmol) *fh5tHD75> (15 ml) fc!B»£li\ *K 
15 jb^-hU^A*»«t (1.008 N; 9.70ml, 9.78mraol) £3jD;tfco 

15 #na«#m, »*se**jbet«£U a«««xa#>^ft*iT#Mo 

H#*»fc. £*l£N, N-i?^fWM75H (30 ml) 4-/ 
h*M>^l/ = i?DiJH (1.53 g, 9.78 nnol) £M%.> 5 # 

*«JET0*LTIft!Koae<ft*'»fc. £ft«, (50ml) 
U 0°C^Tt- h 7 V-)U (1.40 g, 20 mmol) th7 (7U;kf^-» (vMV 
*X7^> (Tetrahedron Lett., 30 #, 4219S (1989 50; 
3.43 g, 14 mmol) S^I§MT5»«l&, 
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ai 2o#raat#bfc», *#y-;i< (o.smi) ^*p^.fco 10 ttmmwi- 

fc&0t:fc}£3IL, tert-^*^;i/k F D^jU^v' F (80% ^-tert-T/^Jl-^Jl' 
; ; 2.7 g, 24mmol) %1}\\Z. M^^S^^M^^UV, 20 

-Br, M£MTM£LT#£>nfc3£TO£, v U * 7)V 120 g £J3 y A 

£ h^?^ -K#U Wmx^Jl/-^\^^> (2 : 3) i8-&»S*T ^ffi b , 

&&£MbT^g!}£>£#fco ->U^^*;U 50g£JB^fc#5A 

io -^p^ h^^-7^-tc#b, w^x^^-/\^-9-> (2 : 3) m^mm^mmh, 
mmt^m i.is g (*k^26%) ^m^om^mmtvxnrc. 

NMR h;U (400 MHz, CDC1 3 ) <? ppm : 3.82 (3H, s), 4.58-4.62 (4H, m) , 

5.29 (2H, dd, J = 10, 1 Hz), 5.29 (2H, s), 5.39 (2H, dd, J= 1 7, 1 Hz), 5.53 
(2H, d, J=7Hz), 5.96 (2H, dd t, J = 17, 10, 5 Hz) , 6.92 (2H, d, J=9Hz), 7.37 
15 <2H, d, J=9 Hz), 7.65 (1H, dd, J=8, 2 Hz), 8.00 (1H, br s) , 8.09 (1H, d, 
J=8 Hz) 

1 RX^# b)]/ vmax CHC1 3 era"' : 2237, 1721, 1613, 1516, 1266, 1031, 990 

h)l> m/z (FAB) : 458 (MHl) 0 
(6) (1R, 2R) -2 - [[b^>X-2 - [(IE, 3E) - 4- ( 4 - ~> 
20 7 J - 2 -7JVtD7x-JH - 1 , 3 -f&itJL-JV] - 1 , 3-v^U-> 
- f 1 ^"] - 1 - (2, 4 - ^7JI-tD7ir.W - 1 - [(1 H - 1 , 

2 , 4 - b >J 7V~)V- 1 -4 )V) *5-)V\ Zfu tr;|/= 2 - [[hfj* (7 U 
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CH 2 ^ Q O 




(5) Tnrc4 b*is^>>)i>= 2 - [[tfx (7U^t^'» ***u;n 

^- + >'^f^]-4-v'7/^> , /7-h (949. I mg, 2.07mmoi) i7ry-;|/ 
(1.0 g, 9.2 mmol) O^K^U K'J7JPtOii (5 ml) SrflD 

lS©2-[[ifx (7'j;i/^-^v-) *x*u;u]**>^;u]-4-:x7/£,& 
#m*t#feo ^tL^>^nn^^> (20 ml) lz®frh, QV. KM Litfb;f*+)- 
>j;p (1.27 g, 10 mmol) lkZ$N, N->?^f;^A^7$ K (15 #1) 

io ji<jL>x*m®* m&rxmmvxn^^^m^ (&nf3m,mm(D2 -ten 
x (7 u ;i/^-^->) *x*u.)i']t^->^?M-4-->7y^>!/<;i'=^DU 

##011 lTrji!i^£ 4 - [(IE, 3E) -4- Ch^>X-5- [[(1R, 2 
R) - 2 - (2, 4-y7;^D7i-^) -2-kHD*->-l -^^P- 3 
15 - (1H-1, 2, 4-h 'J 7*/-)l>- 1-4 )V) -fa tf;i/] -1,3- 
5* 2-4)1'] - l, 3 -^^^xn;H -3-7J^D^>'/rh u 

^ (759. 6 mg, 1.40 mmol), TKSS-fb^" MJ # A (55?oi£?S x-f XA°-->a > ; 73.3 
mg, 1.68 mmol), Rtf, -hT!»&a«<0 2 - [[tfX < 7 'J ;p # * *» 
t+>'^^]-4->'7/-^> > ;'f;i' = ^ P'J F*» f h7kH077> (8 

20 mi) mmm 1 - (12) £i^«i&;£&T£j&£-Mg-r& c «fc 0 , sum 

5A5AJD7hir77-f-i:#l,, »Kx^JU-^^lJ-> (2 : 1 ~ 5 : 1) 
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m^mrnxmrni-x, n&it&mm.s mg mms*?*) nn&r^fryy 

NMRX^ h;U (400 MHz, CDCI 3 ) 6 ppra : 1.43 (3H, dd, J=7, 2 Hz), 3.01 (1H, 
tt, J-ll, 5 Hz), 3.48 (1H, t, J = ll Hz), 3.52 (1H, t, J = ll Hz), 4.01 (1H, 
5 q, J=7 Hz), 4.09 (1H, ddd, J-ll, 5, 2 Hz), 4.17 (1H, ddd, J-ll, 5, 2 Hz), 
4.56-4.62 (4H, oi), 4.99 (1H, d, J=4 Hz), 5.29 (2H, d, J = 1 1 Hz), 5.38 <2H, 
dd, J = 17, 1 Hz), 5.45-5.50 (4H, m) , 5.83 (1H, dd, J=15, 4 Hz), 5.95 (2H, 
ddt, 1 = 17, 11, 5 Hz), 6.56 (1H, dd, J = 15, 10 Hz), 6.75 (1H, d, J = 16 Hz), 
6.93-6.96 (2H, m), 6.94 (1H, dd, J = 16, 10 Hz), 7.33-7.39 (2H, ra) , 7.40 (1H, 
10 dd, J = 8, 1 Hz), 7.58 (1H, t. J=8Hz), 7.69 (1H, dd, J=8, 1 Hz), 7.82 (1H, 
d, J=8 Hz), 7.87 (1H, s) , 7.91 (1H, s), 8.03 (1H, s) 

I R7^^ hJVv max CHC1 3 cm"' : 2235, 1729, 1616, 1504, 1277, 1 141, 1028, 
991 

TXX^n^ m/z (FAB) : 862 (M + +l) 0 
15 (7) ^yi?^A=5-'>7;-2- [[(lk, 2R) -2- [[h^>*-2 
- [(IE, 3E) -4- (4->77-2-7MD7i-^) -1, 3 - 7 
^v'l-JH -1,3 5 — T ->H ^3-] - 1 - (2, 4-i?7)V 

t07i"J|/) -1- [(1H-1, 2, 4 - V U 7V — JV- 1 --f )V) 

20 (6) T#7£ (1R, 2R) - 2- tt h 7 > X - 2 - [(IE, 3E) - 4- 

(4-->7/-2-7.WD7i^) -1, 3 -7*^^XZJH - 1 , 3 - 
5 --f;H 9**] - 1 - (2, 4-^7JWD7l-^) - 1 - [(1 

H-i, 2, 4 - h u 7 i --oio tf;i-= 2 - [[tr* (r 

u;i/**'» ^x>jNu;u]^-+^^5 1 ;i']-4-~>Ty i>V7- h (643.1 mg, 

25 0. 75 mmol), If* ( h U 7i^*^7^ » >2 P D /1 9 A (26. 2 mg, 0.037 
mmol), h U ^fll-XX (534 mg, l. 83 mnol ) HMJ 1 - (13) 

tirflfc. ^tl* Cosmos 11 75 C-PREP 5 -f f7 £ S3 ; 25 g) &%^tc 
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ifcffi -ft 7 A 0 a t h if ? y 4 - iztt L > ?K- * * / (4 : 6-3 : 7 ) 
t»488.3 mg (IR^ 79.%) *m&(Dmfot Ulfc. 

NMRX^ h;W (400 MHz, CD 3 0D) 5 ppm : 1.40 (3H, dd, J=7, L Hz) , 3.02 UH, 
5 tt, J-ll. 5 Hz), 3.45 (1H, t, J=llHz), 3.53 (1H, t, J = llHz), 4.00 (1H, 
q, J=7 Hz), 4.02 (1H, ddd, J = L1, 5, 2 Hz), 4.16 (1H, ddd, J = ll, 5, 2 Hz), 
5.01 (1H, d, J=4Hz), 5.21 (1H, dd, J=17, 5 Hz), 5.36 (1H, dd, J = 17, 6 Hz), 
5.55 (2H, s), 5.86 (1H, dd, J = 15, 4 Hz), 6.57 (1H, dd, J = 15, 11 Hz), 6.80 
(1H, d, J = l5Hz), 7.02-7.08 (2H, m), 7.10 (1H, dd, J = 15, 1 1 Hz) , 7.49-7.58 
10 (3H, m), 7.66 (1H, dd, J=8, 1 Hz), 7.80 (1H, t, J=8 Hz), 7.83 (1H, d, J=8 
Hz), 7.96 (1H, s), 8.37 (1H, s) , 8.50 (1H, s) 

1 RX^^7 h)l/ v max KBr cm- 1 : 3422, 2232, 1 731, 1615, 1503, 1 276, 1 257, 
1140, 1053, 977 

•7XX^n^ m/z (FAB) : 826 (M»+l) 
15 it^ytm [a] d 25 +31.7° (c=0.97, MeOH). 

(nmm 5 ) 

^V>^A=4-v7y - 2 - [[(1 R, 2R)-2-[[h7>X-2-[(l 
E, 3E) -4- (4-y7/-2-7JWD7i^) -1, 
20 ;U] - 1 , 3 5 --f )V1 5=-^] - 1 - (2 , 4 -y7j^D7i 

n.'l/) -1- [(1H-1, 2, 4 - h U y*J—)V- 1 --TJIO *^.U-] 7°U# 
tl)\/i$~)V~\ ^>v^ = *7 7 7- h 5-16 h U «>A±g) 
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NaO" F V 




.CN 



F 



(1) 3-5?kHn-fV^> , /75>-6-*;WU7*kH 



mmmi - u) x«i - (6) T#fce- (t fo^->^^;i-) - i oh) 

-^y^>^/77/> (3.25 g, 20.8 mmol) RtfE§tt=lHb^>:tf> (33 g) 

^«sfi4- (3) tmmu*&^%fo2^&®-r%zt\z£<o. mmsmfc 

7 ^ 57 ^ (:#l , ||i|[lW*BH/T, WEfc^fc 2.45 gOK*76K) 

NMR^^WP (400 MHz, CDC1 3 ) <5 ppm : 5. 42 (2H, s), 7.69 (IH, d. J = 8Hz), 
8.25 (1H, dd, J=8, 1 Hz), 8.42 (IH, s) , 10.14 (IH. s) 
10 I RX^^ h^vraax KBr era" : 1764, 1707, 1154, 1120, 1000, 770 
VXT.^ h)V m/z (EI) : 162 (M + ) . 
(2) 3 -5*k HO-f V<*>V79>- 6 -rt;^- h U Jl- 

(l)THfcl-^V-l, 3-^kHD^fV^> v /77>-5-* A'A'JU 
xtH (2.42 g, 14.9H01), kHn + WSVlW (1.35 g, 19.4 nol). 
15 R^TKm-fki^- b »J 9 AzKi£$£ (1.0 N; 19.3ml, 19.3 mraol) H«J 4 - (4) 

*fc h iJIf;V75> (3.92 g, 39 raraol) Rtffc* h 'J 7jVtDSK (4.08 g, 
19.4 mmol) 4 - (4) & Wift^ttTrK* * ttffl«t *> - * { - ± & ' 
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4 fiXfJl/-v^DD/^> (0 : 1-1 : 10) 

m&mm~z®mL, mmt^m i. 67 g mm w%) £, ik& m-iwc&mr 

NMRX^Wl/ (400 MHz, CDC1 3 ) 6 ppm : 5. 42 (2H, s) , 7.67 (1H, d, J=8Hz), 
5 7.97 (IH, dd, J=8, 1 Hz), 8.24 (1H, br s) 

I b)V v max KBr cm" 1 : 2238, 1765, 1464, 1134, 1056, 1006, 771 

b)V m/z (EI) : 159 (M + ). 
(3) 4 b*is*>i?)U = 2 - [[fcfT. (7UJI/t+'» »J M**^ 

io (2) i -**y- 1 , 3-ytKD^y^>777>-6-Af*- 

HJ;i- (1.66 g, 10.5 mmol) £, Hjfi«4- (5) ilWUHfc^ST, T^mit^ 
MJ (1.008 N; 10.38 ml, 10.46 mmol), 4 - * h ^ > ^;P = £ 

P'JH (1.64 g, 10.5 mmol), h (1.47 g, 20.9 mmol), k*X (7'J 

;i/^ + '>) (>'-f V^D tfJl-7 5 /)**7-<f XTetrahedronLett., 30 %, 4219 

15 H (1989 ¥);3.68 g, 15 mmol), Rtf tert-^^k H u^)V**>- H (80% 
^-tert-^.JP^Ul'^v' ; *)V>7Wk ; 2. 7 g ; 24 mmol) igfSStli 

c n * x ^ ;v - ^ * it > m & m m -c & u , « * m l x n m m * & & . 

20 JIz-^+^-^M (1:1-3:2) "CiSHJU 0 # <h Jft 4& « 0 ig 4& * 
$£M*®fc 0 itlSIte, y'J^y'JI/ 40gSfflVifc*7A^D^h^97^- 

fcttu ftBUx^^-^-u-^ (2 : 3) m&mw?m&is> ?s7. 9 

mg (JR* 15%) £Mtf>«$!«£ l-Tt#fc 0 
25 NMR 7s-^^ b )V (400 MHz, CDC1 3 ) <5 ppm : 3. 83 (3H, s), 4.57-4.61 (4H, m) , 
5.27 (2H, dd, J = 1 1 , 1 Hz), 5.29 (2H, s), 5.37 (2H, dd, J=17, 1 Hz), 5.58 
(2H, d, J=7 Hz), 5.94 (2H, ddt, J=17, 11, 5 Hz), 6.94 (2H, d, 1=9 Hz), 7.38 
(2H, d, J=9 Hz), 7.83 (1H, dd, J=8, 1 Hz), 7.87 (1H, d, J=8 Hz), 8.30 (1H, 
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d, J=l Hz) 

I RX^* b^vmax CHC1 3 cm" 1 : 2236, 1722, 1516, 1255, 1175, 1031 
•7^^^^ hJV m/z (FAB) : 458 (MHl) 0 
(4) (1R, 2R) -2- [[h7>X-2- [(IE, 3E) -4- (4-5/ 
7 ;-2-7WD7x-il') -1, 3-y^>'x-;H -1, 3-5?***> 
- 5 ->f ;U] - 1 - (2, 4-i?7j^n7x^) - 1 - [( 1 H - 1, 

2, ^^-^3 yotf;v=2 -[[fx (ru^** 

v) *X*'J JH^*'> 5-->7M>^/T- h 




*^>-^^-5-'>7^> i ;7- h (737 mg, 1.61mmolK 7-V-* (1.0 
g, 9.2ramolK ^b'J7^Dii (5ml) £I«0I4- (6) ^IrI^^^^ 

TK^^it^s-ro - £££ 0 , ai© 2 - [[trx (7 u 'J M 

rnmol) RtfN, N-y/fWA75H (15 n 1) £HiM0iJ4- (6) 

WJltl^«4- [(IE, 3E) -4- [h^>X-5- [[(1R, 2 
R) _ 2 - (2, 4-> , 7WD7i^') - 2- tFD + ->-l-^^-3 

_ (ih-1, 2, 4-h ur 1 --f -1,3- 
^^^■y>-2->r;i'] -1, s-^^5?x=^] -3-7^o^>^hu 

* (651. lmg, 1.20 .lol), **ftth'J9A C55Xtt«l^-f X a > : 62. 8 
rag, 1.44 MOD, ±Tfftfc8B<0 2-[[^ <7U ^*'JM 
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:* 3r * - 5 - -> 7 J y V< )V « ^ P U H rh7kf'D77> (8 

mo gitm - (i 2) tmmsii5&^Emzi*:mm-?zz.£\z&v), mm 

S*5A^D?hif57-f-l:^l, »ftXf;H'S + '!J-> (2 : 1~3 : 1) 
5 I^raffllT, «Kft^«J 237. 5 mg (>K# 23«) Sr. ltfi7tJ^7 

NMRX^hJP (400 MHz, CDC1 3 ) <5 ppm : 1.45 (3H, dd, J=7, 2 Hz), 3.02 (1H, 
tt, J=12, 5 Hz), 3.54 (1H, t, J=12Hz), 3.55 (IE, t, J=12Hz), 4.00 (1H, 
q, J=7Hz), 4.14-4.19 (2H, a), 4.58-4.61 (4H, n) , 5.01 (1H, d, J=4 Hz), 5.26 
10 (2H, dd, J = 10, 1 Hz), 5.36 (2H, d, J=17 Hz), 5.47 (2H, s), 5.52 (2H, d, J=7 
Hz), 5.87 (IH, dd, J=15, 4 Hz), 5.94 (2H, ddt, J = 17, 10, 6 Hz) , 6.58 (IH, 
dd, J = 15, 11 Hz), 6.73 (IH, d, J=16 Hz), 6. 90-7.00 (3H, m), 7.31-7.37 (2H, 
m), 7.40 (IH, dd, J=8, 1Hz), 7.57 (IH, t, J=8Hz), 7.88-7.92 (4H, m), 8.18 
(IH, s) 

15 I R X ^ 5 Y )\s v max KBr cm"' : 2232, 1731, 1615, 1504, 1276, 1142, 1027 
7XX^i7 V)V m/z (FAB) : 862 (M + +l) tt 

(5) i?VS?!>A = 4 -y7J - 2 - [[(1R, 2R) -2- [[h^>X-2 
- [(IE, 3E) -4- (4-v'7;-2-7MD7i-)l/) -1, 3 

*s?xn;n - i, z-v^^y- 5 — r ji^] - l- (2, 4-~yy)V 
20 tD7i^) - l- [(ih-i, 2, 4-h u 7*S—)V- i --f ;io 

(4) Tf#fc (1R, 2R) - 2- [[h^>*-2- [(IE, 3E) - 4- 
(4 -1/7 J- 2 -7JWD7I-W - 1 , 3 -^^>-X-Jl/] - 1 , 3-i* 
^•^rit>- 5 --OH - 1 - (2, 4 -i?7MD7l^) - 1 - [( 1 

25 * H- 1 , 2, 4-hU jy-Jk- 1 )V) t?JU = 2 - [[fcfX (7 

•J *X*U Jl']^^^]- 5 —>7/ ^>V r 7'- h (230.5 Dig, 

0. 27 mmol), .( h U 7 -r >) ^£ DD/^y^A (9.4 mg, 0. 013 

mmol), Rtf7K?fHb h »J yfJVXX (155.4 mg, 0.53 mmol) <£, l*i»J 1 - (1 
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tttlTifc. ^n^r Cosmosil 75 C^-PREP (:h# 7<rX^I ; 25 g) 
^feiSfrffi^^A^P^ h^77^~l:ftl, 7k-*#/-)U (4 : 6-3 : 7) 

5 flS^%86.0 mg (MZ9%) *i600^tH#fc. 

NMRX^^ (400 MHz, CDC1 3 ) 5 ppm : 1.41 (3H, dd, J=7, t Hz), 3.04 (IH,. 
tt, J = ll, 5 Hz), 3.48 (1H, t, J = 1 1 Hz), 3.54 (1H, t, J = 1 1 Hz), 4.01 (1H, 
q, J=7Hz), 4.05 (1H, ddd, 1 = 11, 5, 2 Hz) , 4.18 (1H, ddd, 1 = 11, 5, 2 Hz) , 
5.01 (1H, d, J=4Hz), 5.25 (1H, dd, 1=18, 6 Hz), 5.39 (1H, dd, J = 18, 5 Hz), 
10 5.52 (1H, dd, J = 15, 3 Hz), 5.58 (1H, d, J = 15Hz), 5.90 (1H, dd, J = 15, 4 Hz), 
6.58 (1H, dd, J = 15, 11 Hz), 6.79 (IH, d, J=16 Hz), 7.02-7.12 (3H, m) , 
7.50-7.54 (3H, m), 7.78 (IH, t, J=8Hz), 7.93 (IH, dd, J=8, 2 Hz), 8.01 (2H, 
s), 8,31 (IH, d, J=8 Hz), 8.40 (IH, s) 

I RX^^ hJl'Vmax KBr cm" 1 : 3423, 2232, 1729, 1615, 1504, 1 141, 1054, 
15 976 

7X7^^ hJl- m/z (FAB) : 826 (MHO 
Jfcifeft* [a] D " +31.2° (c-0.73, MeOH)„ 

20 ^Vi?^A=2- [[(1R, 2R) -2- [lb?>X- 2 - [(IE, 3E) 
-4 - (4-->T/-2 - 7Mn7i'A) - 1 , 3-7? >-X^;i/] - 1 , 
3 -i?**-V>- S-'tM 9=-^] - 1 - (2, 4 - ?y)V*U 7i-JH - 1 
- [(1H-1, 2, 4 - MJ 7 if—)]/ — 1 —-i)]/) *7-)]s] ya^^>'] X)V 
- 6-7.)^n^>i;jV=^x77-F 5-22 or. ± h >J u 

25 &m 
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F 



(1) 4 h*$"*>i?)\s = 2 - [[k'X (7<J^t^'» * 7> * U ;K) * * ~> 

4-7 )V-*U- I (3H) -<V^> , /77;> (Tetrahedron, 54#, 7485 
K (1998 50 fcfB«;1.52 g, 10 mmol) £, £Jfi« 4 - (5) £ |s] *I & # ffi T > 
5 H U ^A*»* CI- 008 N; 10 ml, 10 mmol), 4 - ^ h >v*;P = 

^DUH (1.57 g, 10 mmol), f (1.40 g, 20 mmol)> t:7 

#3Pv) (iM V 7"D \Z)\>7 5 7 ) *77.f y (Tetrahedron Lett., 30 #, 4219 
H (1989 50 ^IBfic ; 3.43 g, 14 mmol) > ~BlT$ ter t KP^Jl't+v' K 

(80?b^-tert-7*^^^.^^^>' r*»*R ; ; 2. 7 g, 24 mmol) tfcfoZ 

io tut^iitiaD, iaiTiMl!ii$#fe. 2/»j*y;noo 

gS^^ft*7A^DYh^77>f-l:#l, ^®X^;P-^\^1t> (2 : 3) 

I^fc*7A^n-7hy77^-l;#t, »Kx^;u-/\^lf> ( l : 2 ) «•& 
»$fcT»ttiL, *BB'flS^Wl.40 g (JR^31%) *ift©M»»tbT»fc. 
15 NMR MP (400 MHz, CDC1 3 ) 5 ppm : 3. 82 (3H, s), 4.49-4.53 (4H, m), 

5.22 (2H, d, J = 10, 1 Hz), 5.31 (2H, s) , 5.33 (2H, d, J=17, 1 Hz), 5.52 (2H, 
dd, J-7, 1 Hz), 5.91 (2H, ddt, J = 17, 10, 5 Hz), 6.91 (2H, d, 1=8 Hz), 7.25 
(1H, dt, J=l,8Hz), 7.37-7.42 (1H, m) , 7.39 (2H, d, J=8Hz), 7.72 (1H, d, 
J=8 Hz) 

20 I R7^7 h)V v max CHC1 3 cuf' : 1724, 1516, 1462, 1272, 1 171, 1029 
•7X7^ m/z (FAB): 451 (M + +l)o 

(2) (1R, 2R) -2- [[h^>7-2- [(IE, 3E) -4- ( 4 - >' 
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- 5 --f AO - 1 - (2 , 4-v , 7WD7x-W - 1 - [( 1 H - 1 , 

4^ 




;t+ . > ^^ 1/] _3_ 7 ^D^>y7-h (i.4o g, s. i2iioi) mmm* 
- (6) tmmts.J>m-e> t~v-k (i.4g, 12.9 mod WMJ7Wai 
» (5 mi) fcE*a*»a-r*ni:fc«ko. a«©2-[[tr^ (7u;i^*->) 

* (1.98 g, 15.6 moI) RtfN, N-^f**^75F (15 Ml) *** 

#14- (6) in*a:*ttTrKi6**»a-r6!iiK:J:«)^a«®2-ccKx(T 

#%^J11?ai^o4- [(IE, 3E) -4- [b7>X-5- [[<1R. 2 
R) _ 2 - ( 2) 4-^7MD7l^) - 2-tHD^v-l-/^-3 
_ (1H-1, 2, 4 -hU7y-.)Hl-^A-) ^OtfJH 3=-*] -1.3- 
5?**tf>-2--f;iO -1. -3-7JW^P^>y-b'J 

;u (1.09 g, 2.0 mod, **ftth'J^ (BSXlKiifc^-f xa-> 3 > ; 104.7 

mg, 2.4mmolK ±T*fcft«© 2 - (7UA*tf) 

^^e/^^;H-3-7^*n^>V'f a 'J K £ * fh7th'P77> (10 

mo nmmi -(12) t^^j&^s-cs^s-arsaa-rssitt.fco, mm 
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5*7i^n7hif77^~fc#b, WMZ-f-n'-^Jr-V-y (2 : 1 ~ 3 : 1) 

M&mm-emmL-r. m&it&msn.Q mg («*6ik) ft, fsatfioT^? 

NMR*^h;> (400 MHz, CDCI 3 ) 5 ppm : 1.44 (3H, dd, J=7, 2 Hz), 3.03 (IH, 
5 tt, J=12, 5 Hz), 3.46 (1H, t, J=12Hz), 3.51 (1H, t, J=12Hz), 3.99 (1H, 
q, J=7Hz), 4.09 (1H, ddd, 1 = 12, 5, 2 Hz), 4.18 (IH, ddd, 1=12, 5, 2 Hz), 
4.44-4.56 (4H, m) , 4.97 (IH, d, J=4Hz), 5.21 (2H, d, J=10Hz), 5.31 (2H, 
d, J=17 Hz), 5.43-5.54 (4H, m) , 5.83 (IH, dd, J = 15, 4 Hz) , 5.89 (2H, ddt, 
J=17, 10, 5 Hz), 6.55 (IH, dd, J = 15, 11 Hz), 6.73 (IH, d, J = 15Hz), 6.87-6. 93 
10 (3H, m), 7.29-7.35 (2H, m) , 7.39-7.49 (4H, ffl) , 7.57 (IH, t, J=8Hz), 7.93 
(IH, s), 8.00 (IH, s) 

I RX^i' H )l- v max CHC 1 3 cm" 1 : 2233, 1732, 1504, 1462, 1 276, 1 141, 1023, 
99U 

h)l- m/z (FAB) : 855 (MHl). 
15 (3) ^7v f £A=2- [[(1 R, 2R) - 2- [[ h 7 >X - 2 - [(IE, 3 
E) -4- (4->-7;-2-7.WD7j^) -1, 3 -7* VX — M - 
1, 3 - -Jir^r^ry- 5 --f )V1 -1- (2, 4->?7MD7i-^) 

-1- [(1H-1, 2, 4 - h U 7 V-)V- 1 --f 7 D 

20 ( 2 ) (1R, 2R) - 2- [[h7>X-2~ [(IE, 3E) - 4 - 

(4-y7/-2-7Jl/tD7i-.W -1, 3-7'^yI-Jl'] -1, 3 - >' 
5 --f ;P] 5=-^] - 1 - (2, 4-i?7.)WD7x-W - 1 - [(1 
H- 1 , 2 , 4 - h,iJ7!/-JV- 1 --OV) ?U tf.Jl/= 2 - [[tf* (7 

U^^-^v') *X* l J^]t4 ; y>5 : ;H-3-7MD^>y7-h (860 mg, 
25 l.Ommol) ft, HM#iJ 1 - (13) £ |WUHft2r t?X ( h 'J 7x"JWX7 
<< >•) 5?*DD/t95>£A (35.1 mg, 0.05 mmol) Bl^tKSR^K b U 7*?;i-XX 
(786.2 mg, 2.70 mmol) fcfol* tilt * £ t iZ & 0 , «|BB ©fi 
Mftft«m*Ji:.UT»fc. Ctlft Cosmos il 75 C 18 -PREP (^-* 9 -f t-X £ Si ; 40 
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g) €l^fcil*5Ai'D'7h^77'f-t:#U, Id-** J—)V (4 : 6~ 

3:7) M&mm-vmmvrc. j»6n&77^->3 >*mmi>, ^i^it, 

WESttA;-^ 614.2 mg C^K^ 75%) SifiOgftt lT#fc. 
NMR^^hJP (400 MHz f CD 3 0D) 6 ppm : 1.43 (3H, dd, J=7, 1Hz), 2. 98 (1H, 
5 tt, J = 1 1 , 5 Hz), 3.48 (IH, t, J = 1 1 Hz), 3.53 (1H, t, J=ll Hz), 4.03 (1H, 
q, J=7 Hz), 4.05 (1H, ddd, J = ll, 5, 2 Hz), 4.14 (IH, ddd, J=ll, 5, 2 Hz), 
5.00 (1H, d ,J=4 Hz), 5.25 (1H, dd, J = 12, 5 Hz), 5.32 (1H, ddd, J = 12, 5, 

2 Hz), 5.52 (IH, dd, J=15, 3 Hz) , 5.69 (IH, d, J = 15Hz), 5.84 (1H, dd, J = 15, 

4 Hz), 6.56 (IH, dd, J=15, 10 Hz), 6.78 (IH, d, J = 15Hz), 7.00-7.13 (2H, 
10 m), 7.09 (IH, dd, J=15, 10 Hz), 7.34 (IH, t, J=9Hz), 7.42 (IH, td, 1=8, 

5 Hz), 7.49-7.54 (2H, m) , 7.62-7. 70 (2H, m) , 7.78 (IH, t, J=8Hz), 7.96 (IH, 
s), 8.70C1H, s) 

I R7sH7 h)U v max KBr cm"' : 2230, 1731, 1614, 1504, 1275, 1 142, 1048, 
975 

15 ^X^niP i/z (FAB): 819 (MHO 

ftteftS. [a] d 2s +5.4° (c=0.91, MeOH). 

>?V>^A=2- [[(1R, 2R) -2- llb?>X- 2- [(IE, 3E) 
20 -4- (4-'>7/-2-7MD7x-Jl/) -1, 3 - 7 & -1, 

3 -5?yj-*-V>- 5--f)H - 1 - (2, 4->7Wn7x-JV) - 1 
- [(1H-1, 2, 4-hU7V-^-l--f;i/) XZ'M yntf^is] 

-5-7Wn^>^ = *777-h (0>J^#-^ 5-21 <D=.i~ h U V 

AW 
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F 



( 1 ) 4 -pt b*5"<>i?)V = 2 - [[t*x (7'j;w + -» *x*u;i'];f *>' 
.*;F;^:]-4-:7;^*^o^>^/7- h 

(3H) -<V^>777/> (Tetrahedron, 44#, 4591 
H (1988 ¥) ; 1. 52 g, 10 mmol) £, I^M^J 4 - (5) <h |«1 $ ft & T , 

5 h U £^7.K^a£ (1.008 N; 10 ml, 10 mmol), 4— * h *->^ >S?;P = 

i'DiJh' (1.57 g, 10 mmol), x h z> *J-)V (1. 40 g, 20 mmol), tfX 
#*->) <5M V T'n 5 7 ) *X7^> (Tetrahedron Lett. , 30 m, 4219 

JC (1989 30 teffilfc ; 3.05 g, 12.4 mmol), ter t-^^;P k F o -> 

H (80%^-tert-^^;P^;i/^ + v \*®m ; *J12M ; 2.7g, 24mmol) 

io ^^^s-r^dtdcfco, Mai LxmmcDmgw&'&tco z-nz, v"j#y;i- 

75g$il/^c*7A^U7^77^-fc#t, Mxf^-^^> (2 : 1 
~3 : 1) *g£-}MT-ML., W^lOS^i^lfc. :n$IiIv'J^^ 
50g$fflUfcA7Ai?D^^77^-t#b, ^X^-^-tfV (1:4 

-1:2) Mraffli, rnmit&m 2.07 g mm 46%) 

15 ItLTtlfc, 

NMR X^i7 h;i/ (400 MHz, CDC1 3 ) 5 ppm : 3. 82 (3H, s), 4.58-4.61 (4H, ra) , 

5.26 (2H, s), 5.26 (2H, dq, J = ll, I Hz), 5.38 (2H, dq, J = 17, 1 Hz), 5.54 

(2H, d, J=7Hz), 5.95 (2H, ddt, J=17, 11, 5 Hz), 6.91 (2H, d, J=9Hz), 7.02 

(1H, td, J=9.2Hz), 7.37 (2H, d, J=9Hz), 7.43 (1H, dd, J=10, 2 Hz), 8.06 

20 (1H, dd, J=9, 6 Hz) 

I RX^# h)l< v max CHC1 3 cm"' : 1714, 1613, 1590, 1516, 1261, 1 1 20, 1031 
^7sX^i7 b)\< m/z (FAB) : 451 (MHl). 



WO 02/066465 



PCT/JP02/01500 



-140- 

(2) (1R, 2R) -2- [05>X-2- [(IE, 3E) -4- ( 4 - > 
y j - 2 -7Mn7x^JV) -1,3 -^^v?X~;i/] - 1 , 3 
-5--f;P] 9^3 - I" <2, 4-J?7MD7x^) -1- [(1H-1, 

2, 4- MJ71/-J!/- i — -r jp> *^JH ^ptf;u=2-[[t*x (7«j;vt* 
s/) *x* u ;io >• * ^JU3 - 4 - ? o ^ > V7- h 




F 



( 1 ) -e#fc 4 - * h *->^>i^ = 2 - (7 'J ^^vO ^*'J ^3 

^. + ,>^^]-4-7;P*a^>\/T-h (1.41 g, 3.12 mmol) «0>J 4 

- (6) £BH*fc#i£*r, Tnv-.il/ (2 g, 18. 5 mmol) R«h'J7Wn»S 

(5mi) tEjss*ffl«-r*£fcfc«kt>» &§a©2-[[e* * 

(1.98 g, 15.6 mmol) SiXSN , N-7/fWA75F (15 n 1) fc^Jfifll 

4- (6) fcKafc^ifc^Kfcatf&s^fc^fc*^ m«©2 -cctrx (t 

###J 1 Ti&^S 4 - [(IE, 3E) -4- [h?>X-5- [[(1R. 2 
R) _ 2 - (2, 4-77.WD7i^k) _ 2 - t Hn^v- 1 -^^.Jl/- 3 

- ( l h- i , 2, 4 - h »J7^il'- i --HlO 7°n tf;v3 5^3 - 1 , 3 - 
5?**U->-2--r;W3 - 1, 3-7**5>X=:;W] - 3-7MD^>^b«J 

(1.09 g, 2.0 mmol), zKSSifttMJ'JA (55%i£?ft 5 s * X^- a > ; 104. 7 
mg, 2.4U01). &tf> ±7?#fca«0 2-[[lfX (7'J.W^» *X*U;H 
^^>^^;V]-4-7;W^a^> % /l'^=^a , J N,fh7kFD77>(10 
ml) «K HM^dl- (12) tra*3te^»TiEJ«««:ffla"rS!lt»=J:0^ **tH 
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o*7Ai'D-?b^77^-iI#l, mWl^T-JH-'slr-V-y (2 : 1-3 : 1) 

5 NMRX^h;i/ (400 MHz, CDC1 3 ) <? ppm : 1. 45 (3H, dd, J=7, 2 Hz), 3.03 (1H, 
tt, J=U, 5 Hz), 3.50 (1H, t, J = 1I Hz), 3.53 (1H, t, J = 1 1 Hz), 4.01 (1H, 
q, J=7Hz), 4.10-4.20 (2H, m) , 4.57-5.61 (4H, m) , 4.99 (IH, d, J=4Hz), 5.26 
(2H, dt, J=10, I Hz), 5.37(2H, dt, J=17, 1 Hz) 5.41-5.52 (4H, m), 5.84 (1H, 
dd, J=l 5, 4 Hz), 5.95 (2H, ddt, J=17, 10, 5 Hz) , 6.57 (1H, dd, J=15, 11 Hz), 
10 6.74 (1H, d, J = 15 Hz), 6.89-6.94 (2H, m) , 6.94 (1H, dd, J=15, 11 Hz), 7.06 
(1H, td, J=8, 3 Hz), 7.26-7.41 (3H, in), 7.46 (1H, dd, J=10, 3 Hz), 7.57 (1H, 
t, J=8 Hz), 7.81 (1H, dd, J=8, 6 Hz) , 7.89 (1H, s), 7.89 (1H, s) 
I RX^^ h )ls v max CHC 1 3 cm" 1 : 2232, 1721, 1614, 1590, 1504, 1275, 1 140, 
1028 

15 TXX^ Ml/ m/z (FAB) : 855 (M + +l) 0 

(3) S?V ¥0 2* = 2 - [[(1R, 2R) - 2- [[ h y > X - 2 - [(IE, 3 
E) -4 - (4-v7/-2-7JWP7i-.W -1, 3-:7**vX~;H -' 
1, 3 -V**V>- 5 --f;iO 7*] -1- (2, 4-77RD7i^) 
-1- [(1H-1, 2, 4-hU7 , /-.ll'-l-<^) 

20 -k)v#-)vi -5-7Hn^>^=^77-h cwaaew-ffe:^*) 

(2) tiffc ( 1 R, 2R) - 2- [[h5>'7-2 - [(IE, 3 E ) — 4 — 
(4-->7/-2-7jl'tP7x-J|,) -1, 3 -y^>?X-.;H - 1 , 3->? 

5-^)11 - 1 - (2, 4-v'7.WD7z^P) - 1 - [(1 

H- 1, 2, 4- HJ7 v ;-Jl/- 1 --f JIO 7d tf;U= 2 - [[tfX (7 

25 ij;i't^>') ^X* l JWt*>'/5 : M-4-7J^D^>y7-l> (940 Dig, 
1. 1 mmol) fUJSM 1 - (13) £ M&Ti&Tx h*X ( h U 7i-WX7 
>) ^^nD/^y^A (38.6 rag, 0. 055 mmol), RMSlfb h U X 
(640.1 rag/ 2.20 mmol) t K1& £ TtmmT § £ £ {3 =b D , ^12 @ tfMfc:£-%<2ffi 



WO 02/066465 



PCT/JP02/01500 



-142- 

m^^m^mtLxntzo cosmosii 75 c 18 -prbp a-xy^T-xzm 

75 g) zm^rcmffift ^Ai? hifyy^ — fc#b, ?Jc-*^ ./-;!/ (4:6 

mm^mih^m 574.5 mg <M64%) *ifi©@#iLT#f;. 

5 NMRX^# (400 MHz, CD s 0D) <5 ppm : 1.41 (3H, dd, J = 7, 1 Hz), 3.04 (1H, 
1 1, J = ll, 4 Hz), 3.48 (1H, t, J= 1 1 Hz), 3.54 (IH, t, J= 1 1 Hz), 4.05 (1H.. 
q, J=7 Hz), 4.08 (1H, ddd, J = ll, 4, 2 Hz), 4.17 (1H, ddd, J = li; 4, 2 Hz), 
5.03 (IH, d, J=5Hz), 5.20 (IH,, dd, 1=17, 5 Hz), 5.34 (IH, dd, J=17, 5 Hz), 
5.50 (IH, dd, J = 15, 3 Hz), 5.58 (IH, d, J = 15 Hz), 5.87 (IH, dd, J=15, 5 Hz), 
10 6.58 (IH, dd, J = 15, 11 Hz), 6.80 (IH, d, J = 15 Hz), 6.98-7.05 (3H, m) , 7.10 
(IH, dd, J = 15, 11 Hz) , 7.48-7.54 (3H, m) , 7.77-7.81 (2H, m) , 7.87 (IH, dd, 
J=10, 3 Hz), 7.96 (IH, s), 8.31 (IH, s) 

I RX^^ hJl'Vmax KBr cm" 1 : 2231, 1724, 1613, 1503, 1256, 1 140, 11 17, 
1051, 977 

15 V7,X^h;i/ m/z (FAB) : 819 (MHO 

itfaytg. [a] D " +28.3° (c=0.86, Me0H) o 

WW &= 2 - [[(1R, 2R) -2- [[h7>X-2 - [(IE, 3E) 
20 -4 - (4-->7;-2-7)l'tD7x-JO -1, 3 - Zf ? JH -1, 

3 )l<] - 1 - (2 , 4 - ^7MD7i-JH - 1 

- [(1H-1, 2, 4 — h V T S / — }V— 1 *?-)Vl ^P^^v] 

- 4-7;WD^>>^=*X77-h (#il^#^ 5-20 <DZL± h U U 

Am 



WO 02/066465 



PCT/JP02/01500 



£ CH 3 ^Oy^^OO' 



(1) 4-* h*5"S>5^*=2-[[£X (7'J^t*'» afcXtfU^]**^ 

6-^;i/^-n-l (3H) -'fV^> , /77;> (Tetrahedron, 44#, 4591 
H (1988 ¥) fclB«;1.52g, 10 mmol) £, 4 - (5) £|6l*tS&#i£T, 

TKBft-fb^ h U ^A*JSF« (1.008 N; 10 ml, 10 mmol), 4-^ N + y^>>?^ = 
?DUH (1.57 g, 10 mmol), ^byV-JV (1.40 g, 20 mmol), h'X 
:**>-) (vMV^Dlf.l|/7$y) **:7 4>- (TetrahedronLett., 30#, 4219 
H (1989 50 fcffi«;3.0g, 12.2 mmol), IkZS tert-^^JHi Fa^JPt^y 
H WXit-Urt-ff-JV'VV***' K»«t ; *A->7m ; 2.7g, 24 mmol) 

90g*ffiHfcA5A^nT^77^-l:#b, ^^X5 1 ;i/-^\^1t> (1 : 4 
~1 : 2) ii^JMTJML, ifttfOiS^igj inSICy'J^n 50 

g*ffl^fc*9A^D^ hd^rM-fcttU SKif^-A+1r> (1:4- 
1:2) «IBfls£4fcl.22 g (JR^ 27%) 

NMR*^£MP (400 MHz, CDC1 3 ) 5 ppm : 3. 82 (3H, s) , 4.53-4.58 (4H, m), 
5.25 (2H, dq, J = 10, 1 Hz), 5.28 (2H, s), 5.35 (2H, dq, J = 17, 1 Hz), 5.49 
(2H, d, 1=7 Hz), 5.93 (2H, ddt, J = 17, 10, 5 Hz) , 6.92 (2H, d, J=8Hz), 7.25 
(1H, td, J=8, 3 Hz), 7.38 (2H, d, J=8Hz), 7.66 (1H, dd, J=8, 5 Hz), 7.69 
(1H, dd, J=9, 3 Hz) 

I h.H- v max CHC1 3 cm"' : 1719, 1516, 1272, 1031, 989 
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-?7,7s^2Y)V m/z (FAB): 451 (M*+l)„ 
(2) (1R, 2R) -2- [[h7^-2- [(IE, 3E) -4- ( 4 - >' 

- 5 ~-f;V] 5="^] - 1 - (2 , 4-^7JW07i-W - 1 - t( 1 H - 1 , 
2, 4-biJ7V-^-l—fJl') yabf^=2-[[^X 

CH 2 ^ Q O 



^^^^^.j-^j^D^^^-h CI- 19 8. 2. 64 raraol) 4 

- (6) iimm^mx^ 7-V-;U (1.5 g> 13.9 mmol) R^h'J7jVtDi 
m (5 ml) iS^^ILtSiil^^ ffl®tf>2-[[fc** (TU;i^*~» 

Jl/ (1.68 g, 13.2 mmol) &tfN, N-v^fM^A75F (15 ill) 

4 - < 6 ) <h[Rl^^^^TS^S«3S-r^ - t \Z =t V > M®2 - [[tf* (T 

###JlT#i^£4- [(IE, 3E) -4- [h^>7.-5- [[(1R, 2 
R) -2- (2, 4-^7JWP7i^) - 2-kHD^-l-^^"3 

- (1H-1, 2, 4-bU77-.)Hl-^il') ^DtfJH -1,3- 

s?***>- 2 -l, 3-y^^x-;p] - 3-7Mn^;-h>j 

)\< (955. 7 mg, 1.76 mmol), **ftth'J*A (55***15*4 X*- -> a > : 84. 5 
mg, 1.94 mmol), Rtf, _kT*&a«© 2 - [[fcTX (TUJP**S/> *^*UiH 



CHj 
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■i) &mm i - (12) £mmtzj5mT?Km2-#mm-fz>zt\z&K), mm 

%>*>y&2 Y>?77<< WWt^)V-^^^> (2 : 1~4 : 1) 

5 XWilTffc. 

NMRX^^ K'l- (400 MHz, CDC1 3 ) <3 ppm : 1.45 (3H, dd, J=7, 2 Hz) , 3.03 (1H, 
tt, J = ll, 4 Hz), 3.53 (1H, t, J = 1 1 Hz), 3.53 (IH, t, J = l 1 Hz), 4.00 (1H, 
q, J=7Hz), 4.15-4.20 (2H, in), 4.54-4.58 (4H, in), 5.00 (1H, d, J=4Hz), 5.24 
(2H, dd, J = 10, 1 Hz), 5.35 (2H, dd, J = 18, 1 Hz), 5.40-5.49 (4H, n) , 5.85 
10 (1H, dd, J=15, 4 Hz), 5.92 (2H, ddt, J=18, 10, 5 Hz) , 6.58 (1H, dd, J=15, 
11 Hz), 6.73 (IH, d, J=16Hz), 6.90-7.00 (3H, m) , 7.29-7.38 (3H, m) , 7.40 
(1H, dd, J=8, 1 Hz), 7.53-7.60 (2H, m) , 7.69 (IH, dd, J=9, 6 Hz) , 7.90 (IH, 
s), 7.93 (lH,s) 

I RZs^P h )V v max CHC1 3 cm"' : 2233, 1728, 1615, 1504, 1276, 1139, 1025 
15 -?XXH7h)l m/z (FAB): 855 (M'+l) „ 

(3) >V>-V&= 2 - [[(1R, 2R) - 2- [[ h 7 - 2 - [(IE, 3 
E) -4- (4->'7;-2-7;Vtn7i-^) -1, 3 - ~? $ v=X - - 
1, 3 ->5^^rit>- 5 --f )V1 ^-t] -1- (2, 4 -i?7)l*u 7x.-)V) 
-1- [(1H-1, 2, 4 - h 'J TV—)l - 1 --f )V) ^n^^r^] 
20 i3)\>-#-)V~\ - 4-7Wn^>yjH^^77-b ( f 2 g $9 ) 

(2) (1R, 2R) - 2- lth?>Z - 2- [(IE, 3E) -4- 

(4-v7;-2-7MD7i^.W -1, 3-7"^yI-^] -1, 3 - 3? 

5 — T ^3 ~ 1 ~ (2, 4-zs7 )l?!rn7 - 1 - [(1 

H-l, 2, 4 - h 'J 7*/—)lr- 1 -<i )\>) -fu tf;U= 2 - [[hfX (7 

25 U iV-t^-is) *X*U ;i']^-^'>^^;i']~ 5 - 7Jl^D^>>/7- b (805. 1 rag, 
0.94 mmol) £, mMM 1 - (13) i HO ^ & # & T, faf* (h'J7i-jm 
7-f>) S?>7 n n ny¥V A (19.8mg, 0. 028 mmol) , ^t^K^t V U 73\^X 
X* (903. 1 mg, 3.10 mmol) £ 2 -£#1311- 3 £ i {d«t 0 , # 1 2 @ 6*1 -ft & %3<D 
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M&£^$l<h bT#fco :n*, Cosmos il 75C 18 -PREP (t*5-ff^^8; 
40 g) *^lr>fcIi*7A^n7h^^7^-fc^b> 7K-^^/-;V (4:6 

-3:7) M&mm-vmmi-fc »snfc7^^'>a sotit. 

8llBBWfc£«l 103.1 mg <JR# 13%) S«fi01#ibt#&. 
5 NMRX^ h;i/ (400 MHz, CD 3 0D) <? ppm : 1.41 (3H, dd, J=7, 1 Hz), 3.02 (1H, 
tt, J=ll, 5 Hz), 3.49 (IH, t, J = ll Hz), 3.54 (1H, t, J = ll Hz), 4.04 (IH, 
q, J=7 Hz), 4.08 (1H, ddd, 1=11, 5, 2 Hz), 4.17 (IH, ddd, J = ll, 5, 2 Hz), 
5.02 (IH, d, J=5Hz), 5.18 (IH, dd, J=16, 6 Hz), 5.30 (IH, dd, J = 16, 6 Hz) , 
5.51 (IH, dd, J = 15, 3 Hz), 5.59 (IH, d, J=15Hz), 5.86 (IH, dd, J = 15, 5 Hz), 
10 6.58 (IH, dd, J = 15, 11 Hz), 6.79 (IH, d, J=l 5 Hz), 7.03-7.13 (3H, m) , 7.33 
(IH, td, 1=9, 3 Hz), 7.43 (IH, dd, J=10, 3 Hz), 7.49-7.58 (3H, m) , 7.79 (IH, 
t, J = 8 Hz), 7.99 (IH, s), 8.10 (IH, dd, J=9, 6 Hz), 8.36 (IH, s) 
I R7>^^7 vraax KBr cm-' : 2231, 1727, 1 614, 1503, 1275, 1 199, 1 140, 
1052, 975 

15 VT.X^^hJb m/z (FAB) : 819 (MHl) 

ftm^m la] D 25 + 22 . 8° (c=0.94, MeOH). 

i?VW&= 2 - [[(1R, 2R) -2- [[h^>X-2- [(IE, 3E) 
20 - 4 - (4 -5s7 J - 2 - 7JWD7x- )V) - 1 , 3 - 79 i? xnjlO - 1 , 
3 5 - -in*] - 1 - (2, 4 -i?7RD7i=^) - 1 

- [(1H-1, 2, 4-hU7y-JV-l-'fJl') 7"n#^^] 
tf~)l>l -3-7MD^>>Ml' = ^X77-h (M^#^- 5-19 <D~± h U V 
At) 
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pH 3 ... 



,CN 



F 



(1) 4 h*^^>V)l'= 2 - [[fcf* *U >' 

^^JU] - 6 - 7JU^n^>y7- h 

7-^;i^n-l (3H) V^>"/7 7 S > (Tetrahedron, 54 #, 7485 
5 J€ (1998 ^) fc|E« ; 1. 67 g, 11 mmol) 4 - (5) £ HO ft # & T? , 

7k^Hfc:J- h U £ AzKiM (1.008 N; 10.9 ml, 11 mmol), 4 - * h * > 
= *DUF (1.57 g. 10 mmol), ^hyV-)V (1.40 g, 20 mmol), tfX (7'J 
.^^-^v) (>*-f vyntf^T 3/)** 7^ XTetrahedron Lett., 30 #, 4219 
H (1989 3?) fc|B*t;3.1 g, 12.6 mmol)., RtJ? ter t-^^ ;U b H n ^^^^ v 
10 H (80%> 5 -tert-y5 1 >>l/^;i/^-^>' ; ; 2. 7 g, 24 mmol) tgfS 

> (2 : 3) ig^iMT^flBL, S#:£fa^%»0*il^£#£o ^tl^lfll 

15 >-U^^;i/ 50g ttm^tcti y&Z -KttU B^mx^ 

;U--\^iJ->®^?§^ (1:4-1:2) T?i§ffibT, mtRfc&Va 1-08 g (HX 

^24%) *m&v>mwmwh\sX%tc B 

MR h)U (400 MHz, CDC1 3 ) 6 ppm : 3. 81 (3H, s) , 4.49-4.54 (4H, m) , 

5.22-5. 35 (6H, m) , 5.33 (2H, dd, J = 17, 1 Hz), 5.90 (2H, ddt, J=17, 11, 5 
20 Hz), 6.91 (2H, d, J=9Hz), 7.10 (IH, t, J=8Hz), 7.32 (1H, d, J=8Hz), 7.39 
(2H, d, J=9 Hz), 7.43 (1H, Id, J=8. 6 Hz) 

I RX^£ h)V v max CHC! 3 cm" 1 : 1727, 1614, 1516, 1465, 1268., 1 1 14, 1034 
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ra/z (FAB) : 451 (M + +l)„ 
(2) (1R, 2R) -2- [[h^>X-2- [(IE, 3E) -4- ( 4 - >• 
y / - 2 - 7jWD7i-Jl') - 1 . 3 - >'X~ JU] -1,3- >^=¥U-> 

- 5 - -r;i/] - i - (2 , 4-V7;^o7i^) - 1 - C( 1 h - 1 , 
s 2,4- hU7»/-;u- i --r;u) 7n tf>u= 2 - [[fx 



( 1 ) t #fc 4-* b*>-^>>-)\'= 2 - [[fx (T u u ;v] 

^.^^.g^j^n^^^-b (1.07 g, 2.39 mmol) ^EJfcfll 4 
- (6) £PU#£:#8cT?, T-V-;P (1.8g, 16. 6 mmol) S^h'J7W0B 

10 (5 mi) e tic* t>. M©2-[[HX 

;U (1.52 g, 11.8 mmol) &r>*N, N-^^f^^A75 H (15 

«4-(6) t fc<k D > &»© 2 - [[tfX (7 



##01J l Tfcfc'** 4 - [(IE, 3E) -4- [h^>X-5- [C(1R, 2 
R) _ 2 - (2, 4-i?7MD7x^) - 2-kFn^v-l-^^-3 
- (1H-1, 2, 4-h VTV-fr- 1 --f JIO ^DK^] -1,3- 
2-^)Vl ~ 1 . 3-7^'7l^] - 3 -7)\,*W<>V~ h U 
20 )V (864. lmg, 1.59 mmol), ^flJth'J^A ( 5 5 % ££ ?fi ir ^ X A'- -> a > ; 83. 4 
mg, 1.91 mmol), Rtf, JbTWfcM© 2 - [[fcTX ( 7 'J ^ * v ) *^*U;W 
3^1,]- 6 -7Wn^>^^ = 7aUF§.f h7tHn77>(8 




F 



15 
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mo mmm 1 - (12) tmm^m^Kmis&mM-t&z.tiz&r) , 

§^7A^DYh^77^-!l#l, Mx^-^lf^ (2 : 1-3 : 1) 

m&mm-zmmL'c, ^m^m sqs.i mg (msi?*) 11^7^77 

NMRX^ h;U (400 MHz, CDC1 3 ) 6 ppm : 1.43 (3H, dd, J=7, 1Hz), 3.05 (1H, 
tt, J = ll, 5 Hz), 3.44 (1H, t, J = 1 1 Hz), 3.51 (IH, t, J = 1 1 Hz), 3.98 (1H, 
q, J=7Hz), 4.08 (1H, ddd, 1 = 11, 5, 2 Hz), 4.18 (1H, ddd, 1 = 11, 5, 2 Hz), 
4.53-4.59 <4H, m), 4.96 (1H, d, J=4Hz), 5.24 (2H, dt, J = 10, 1 Hz), 5.31-5.40 

10 (4H, m), 5.44 (1H, d, J = 15 Hz), 5.56 (1H, dd, J = 15, 3 Hz), 5.83 (IH, dd, 
1=15, 4 Hz), 5.93 (2H, ddt, J=16, 10, 6 Hz), 6.55 (1H, dd, J=15, 11 Hz), 
6.73 (1H, d, J = 16Hz), 6.88-6.98 (2H, m) , 6.93 (1H, dd, J = 16, 11 Hz), 7.11 
(1H, td. J=8, 1 Hz), 7.34 (1H, dd, J = 10, 1 Hz), 7.40 (1H, dd, J=8, 1 Hz), 
7.48-7.59 (4H, m) , 7.88 (IH, s) , 7.89 (1H, s) 

15 I RX^i7 h)V v max CHC1 3 cm" 1 : 2233, 1727, 1614, 1504, 1277, 1140, 1034 
VXX^ hfr m/z (FAB) : 855 (M + +l) 0 
(3) y'V^-)A=2- [[(1R, 2 R) - 2- llhy>X - 2- [(IE, 3 
E) - 4- (4 - ->7/ - 2 -7.WD7x^) -1, 3-:/^X-;V] - 
1, 3 -i?jr*c*)r>- 5 --CU<] -1- (2, 4-^7Jl'tD7zr.^) 

20 -1- [(1H-1, 2, 4-hU7 , /-Jt'-l-'f;H 7*n#^'>] 

(2) T*#7c (1R, 2R) - 2- [[h5>X-2 - [(IE, 3E) - 4- 
(4 ->T J - 2-7Wn7i-W - 1 , 3 -7*^x-;U] - 1 , 3 -V 
-***ry- 5 --f )l] ^-t] - 1 - ( 2 , 4 -> , 7Jl^D7xr.^) - 1 - [(1 
25 H-I, 2, 4 - h U 1 ZfU tf;U= 2 - [[fcfX (7 

U^^-^v') *7^ l J.)V]^^y^f^]-6-7.)^D^>'y7-h (650 mg, 
0. 76 mmolK fcfX ( h U 7ir.)^X7^ >) n D/t =7 W A (16. 0 mg, 0.023 
mmol), Sy*$|thU7*f^XX (786. 7 mg, 2.70mmol) H«J 1 - (1 
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tttttlTUfc. Cosmosil 75 C l8 -PREP (^# 5 -f * » ; 40 g) £ 

JflVa&jBffi* 5 A£ h^57^-t#U, J—)\t (4:6-3:7) 

5 fl2-&«3 440. 5 mg (JR* 71%) *lfi©l#tbT#fe. 

NMR 7**^9 (400 MHz, CD 3 0D) 6 ppm : 1.39 (3H, dd, J=7, 1Hz), 3.06 (1H, 

tt, J = ll, 5 Hz), 3.25 (IH, t, J = l 1 Hz), 3.49 (1H. t, J=l 1 Hz), 3.94 (1H, 
ddd, J = ll, 5, 2 Hz), 4.10 (1H, q, J=7Hz), 4.15 (1H, ddd, J=ll, 5, 2 Hz), 
4.95 (1H, d, J=4Hz), 5.03 (1H, dd, J=15, 5 Hz) , 5.27 (IH, dd, J = 15, 5 Hz), 

10 5.52 (1H, dd, 1 = 15, 3 Hz), 5.62 (1H, d, J = 15Hz), 5.83 (1H, dd, J=15, 4 Hz) , 
6.54 (1H, dd, J = 15, 11 Hz), 6.79 (1H, d, J=16 Hz), 6.99-7.15 (4H, m) , 
7.50-7.58 (3H, m) , 7.62 (1H, td, J = 8, 6 Hz) , 7.79 (1H, t, J=8Hz), 7.88 (1H, 
d, J=8 Hz), 8.00 (1H, s), 8.33 (IH, s) 

I RX^ WUvmax KBr cm- : 2231, 1724, 1614, 1504, 1278, 1257, 1140, 
15 1113, 1055, 975 

7XX^? h)V m/z (FAB) : 819 (MHO 
ttMJtm [a] D 25 +56.4° (c=l. 02, Me0H) o 

(mmm 1 o 

20 v^V^A = 4- [(1R, 2R) -2- [[h9>*-2- [(IE, 3E) 
_ 4 _ (4 -i,y j - 2-7MD7i-^) - 1 , 3-^^5?X=i;p] - 1 , 
3-^^^^>--5--f;H - I" (2, 4-i?7MD7i^) -1 

- [(1H-1, 2, 4-h'J77-il/-l-^^) ^O^^rv] -4 

-**V-3, 3-^^.)V7-f^=^77-b («^#^4-18 0-^HJ 

25 
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CH 3 CH 3 (j> 



( i ) 4 b*i"Oi?)V = 4 - [[trx (t u.;p^ + v) 

-2, 2 h 



2, 2->'*^)V- 5-^>? S U F (Tetrahedron, 22#, 285 K (1966 ^) 
5 tdSB«E ; 1. 14 g, 10 mo I) £MM4- (5) £ra«fc#J3j*e\ frMfci- h 
>J£A7fc#i£(1.008 N; 10ml, lOmmol), 4-* h + y^>y^ = ^P U F<1. 57 
g, 10 mmolh fF7y-il' (1.40 g, 20 mmolK tfX (T'J^:**~» (>M V 
^ntf;V75y) *X:?^> (Tetrahedron Lett., 30 #, 4219 H (1989 50 
('IEffe;3. l g, 12.6mmol)> tert-^^.^fc Kn^t^-> H (80%> 5 -tert- 
10 77)W\''** 9 s Fmm ; *)V2m : 3.6 g, 32 romol) tHjfc £ -MST -5 £ £ 

ffl^&*7Af PV h?77j -fcttb, 0^X^^-^s^i^> (1 : 2) 

7A^D^h^77-f-UtU »«X^;1/-a,^> (l : 3-3 : 1) ?I£ 
15 #«ET»ttlL, «t6©?ft#«jRT!&S«8Bte£«& 1.86g *ttfcW#*#&. 
ftf*5i:'>'J*^ 20 g$ft5^7AfDYh^7^l;#U #g&x 
^;V-/\^it> (1 : 2-1 : 0) ffl£*f*T*tHU «ffiUb^* 0. 52g (^tt 
T 2. 38 g, JR^ 58%) 

MR X*<{7 h )V (400 MHz, CDC1 3 ) (5 ppra : 1.22 (6H, s), 1.97 (2H, t, J=7Hz), 
20 3.81 (3H, s), 4.08 (2H, q, J = 7Hz), 4.50-4.53 (4H, m) , 5.03 (2H, s), 5.24 
(2H, dd, J=l I , 1 Hz), 5.35 (2H, dq, J = 17, 1 Hz), 5.92 (2H, ddt, 3=17, 11, 
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5 Hz), 6.88 (2H, d, J=9 Hz), 7.27 (2H, d, J=9 Hz) 
I R*^ b)V vmax CHC1, cm' 1 : 1723, 1516, 1255, 1 148, 1029, 990 

b)V m/z (FAB) : 413 (M + +l) 0 
(2) C1R, 2R) -2- [[b7>X-2 - [(IE, 3E) -4- ( 4 - -> 
7y-2-7WP7i^)-l, 3-^^^X = ^]-l. 3 
- 5 - -f ;H - 1 ~ (2 , 4-?7^n7i^) - i - [( 1 H - 1 , 

*X#U;H**->] - 2, 2 -v 5 *^^?'- h 
CH3CH3 O q ^ v ^CH 2 



-2, 2 -Vt^ftWJ- b (1-24 g, 3.0 mraol) |H»J 4 

- (6) fcH*fc#ire, (1.8 g, 16.6 mmol) Rr;bU7J^Di 
ft (5ml) £SJ££«*I-r£-£K<fc 1 ^ »«©4- [[fc?X (7'J;W*'» 

g, 15. 6 mmol) RtfN, N-v^^*U73 H (15 U 1) £fH»J4- (6) 

#^1TI^4- [(IE, 3E) -4- [b^>X-5- [C(1R, 2 
R) _ 2 - (2, 4-v , 7J^D7x-;W - 2- tFn + v-l-^.)^3 

- (1H-1, 2, 4-bU7^-l-fM 7U\£)V1 7*1 -1,3- 

2 — f ;W] -1. 3-^^5?X-Jl-] -3-7JWD^> , /-^'J 
;i< (1.09 g, 2.0 mmol), **ftth'J!7A (55?<;tt«l7* -f X/S-v' a > ; 104. 7 
■g. 2.4mmol), 4- [[t'X <7 U *X * 'J v ] "2, 




F 



( 1 ) 4 
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2 - i?*9-fr7?-V)V = !r u L) Kfc, fh5kFD77> (10 ml) HWiJ 
1 - (12) ft&fcB^ mMiK&® 

^77^-t#l,, »ttX5 1 JP-'S*U"> (2:1-3:1) jg^»<iT?»ta 
5 IT, HK-fb-^^ 238. 8 mg (J|X^ 15%) £, 7 ^EJU 7 7 X t L 

NMR b JV (400 MHz, CDC1 3 ) 6 ppm :1.17 (3H, s) , 1.22 (3H, s) , 1.38 

(3H, dd, J=7, 2 Hz), 2.01 (2H, t, J=7Hz), 3.03 (1H, tt, J=ll, 5 Hz) , 3.54 
(2H, t, J=1I Hz), 4.04 (1H, q, J=7Hz), 4.12-4.24 (4H, m) , 4.51-4.56 (4H, 

10 m), 5.02 (1H, d. J=4Hz), 5.26 (2H, d, J=10Hz), 5.30-5.40 (4H, a), 5.86 
(1H, dd, J=15, 4 Hz), 5.94 (2H, ddt, J = 17, 10, 5 Hz), 6.59 (1H, dd, J = 15, 
10 Hz), 6.74 (1H, d, J = l5Hz), 6.86-6. 97 (3H, ■), 7.31-7.38 (2H, m) , 7.40 
(1H, dd, J=S, 2 Hz), 7.57 (1H, t, J=8 Hz), 7.87 (1H, s) , 7.90 (1H, s) 
I RX^.^7 h)l> v max CHC1 3 cm"' : 2233, 1734, 1504, 1275, 1139, 1027, 991 

15 TXX^^ hJl- m/z (FAB) : 817 (M*+l). 

(3) y'V^9A = 4- [(1R, 2 R) - 2- [[h^>X-2- [(IE, 3 
E) - 4 - (4 ->'7 / - 2 - 7)V*U7 x-JlO - 1 , 3 - 7 ? X.~)l] - 
1, 3 5 --f )V] 3=-*] -1- (2, 4 - i?7)l* U 7 x x;i-) 

-1- [(1H-I, 2, 4-h>J7V-^-l--f^) 7 a 

20 -4-^-^y-3, 3-^^^^^=!]nX7 7-i^ («aa a w<fb 

(2) T#fc (1R, 2R) -2- [[h^>X-2- [(IE, 3E) -4- 
(4 -i/y J - 2 -7)V*U7 x.-)V) - 1 , 3 - 1 , 3-v 5 

**V>- 5 --f ;U] 3^] - 1 - (2, 4 -^7^0 71-^) - 1 - [(1 

h- i , 2 , 4 - h u 7v/-;u- i --r;u) t"d tf;i/= 4 - [[t*x (t 

25 UJl'^vO *X*U ;U]:*-*->] -2,2 -v 5 ^^^^^^- h (230. 7 mg, 0.28 
mmol) ^M0iJ 1 - ( 1 3) ira*3fe*ftT, tfX ( h U7i-.J1'^7^ » 
y^/nn/^v^A (6.0 mg, 0.0085 mmol) R^Kift h U 7*f il'XX (280.9 
mg, 0.97 mmol) £ £ t \z «t 0 , g M-grtlOffig^p 
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WtLTHfc, dtl^x Cosmosil 75 C 1S -PREP (t^^^fXi't ; 50 g) £ 
m^fzMm* 7 Ai7 h^:7^-fc#U, 7X-^^y-^ (4 : 6~3 : 7) 

it&m 84.0 mg («38.%) <£*Sfeoa^i UTt#fc 0 
5 NMR hJU (400 MHz, CD 3 0D) <5 ppm : 1. 17 (3H, s), 1.22 (3H, s) , 1.37 

(3H, dd, J = 7, 2 Hz), 1.97 (2H, t, J=7Hz), 3.00 (1H, tt, J=U, 5 Hz) , 3.55 
(1H, t, J=ll Hz), 3.56 (1H, t, J = ll Hz), 3.92-3.98 (2H, m) , 4.08 (1H, q, 
J=7Hz), 4.14-4.19 (2H, n), 5.06 (1H, d, J=4Hz), 5.44 (2H, s), 5.88 (1H, 
dd, J = 15. 4 Hz), 6.60 (1H, dd, J = 15, 11 Hz), 6.80 (IH, d, J = 16Hz), 7.01-7.08 
10 (2H, m), 7.10 (IH, dd, J = 16, 11 Hz), 7.49-7.55 (3H, m), 7.79 (1H, t, J=8 
Hz), 7.98 (IH, s), 8.25 (IH, s) 
V*^^ MP b/z (FAB) : 781 (MHO 

I R*^# MP v max KBr cb"' : 2231, 1731, 1615, 1503, 1276, 1 140, 1049, 
974. 

15 

(nmm i i ) 

(1R, 2R) -2- [[h5>*-2- [(IE, 3E) -4- U-vTV 

- 2 - 7J^n7i-W -1, 3 -7$ Z?X.~)V~\ -1, 3 - 5 

— --OH - 1 - ( 2 , 4 -i>7WD7i-W - 1 - [( 1 H - 1 , 2, 

20 4 - h u 7V-)V- i --r ;u)^^;h^d tfjv= 4-kHD^~>^5 : 7~h(^ 

4-1) 




F 



(1) 4 h^>'^>v')l/= 4 - (7'JJ^ + i/*.)H-lW + -» 7^^- 
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XX^o y ^^ 0 A 0 ^ch 2 

O 

flOt h U ^A=4 - k h'P^y'/f 7 - h (10. 3 g, 81. 7 mmol) CON, 
N-5?^f^*M75H (80 ml) It/u^lS^ 4 - * h * >S?;U = # □ U 
P (12.8 g, 81.7 mmol) 1 PSIW 1 0 0 "CT^P^b^o U^to 

£ D D^^>(l50ml)^^^b, 4- (N,N-v^f^7S;) kU^> (11. 0 g, 
90 mmol) t^DD^iJ U 7> (9. 85 g, 81. 7 mmol) £ 0 *CT2n;*., tflT 1 6 

;p 600 g ^ A* h^77^-fc#l/, BS!XfjP-A + t> 

(4:1-2:1) ^fW^ffiU «fB^^«l 15.61 g (iR^ 62%) 

NMR^^MP (400 MHz, CDC1 3 ) <5 ppm : 1. 95-2.05 (2H, m), 2.45 (2H, t, J=7 
15 Hz), 3.81 (3H, s), 4.18 (2H, t, J=6 Hz) , 4.61 (2H, dt, 1=6, 2 Hz) , 5.06 (2H, 
s), 5.27 (1H, dt, J = 10, 2 Hz), 5.36 (1H, dt, J = 18, 2 Hz) , 5.93 (1H, ddt, 
J=18, 10, 6 Hz), 6.89 (2H, d, J=9 Hz), 7.22 (2H, d, J=9 Hz) 
I b)l v max neat cm" 1 : 1745, 1614, 1516, 1463, 1255 

Ml/ m/z (FAB) : 308 (M + ). 
20 (2) 4- (TUW+^JP^^t^J/) 7*f'J^=i'n'JF 

(1) -V&1£4-* h*~>^>v^=4 - (T'J^t^^Ai^-^t^vO 
(5.61 g, 18.2 mmol) tT-V—)\> (6 ml) Oi^ftt MJ7^* 
omm (30ml) £^STJp*.fco S^ftSSflT I0#»#bfc«, h^x>l? 
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nfzM&ftlWim (3.50 g) np^^>(17 nl)fc»#U N, N->^^ 

W^A7 5F (0.05 ml) <h i&te 3" * If >J ^ (3 g) i^H^ilT 

JEETflSaiKiaT?««i"a^i:fcJ;D, ««BflS'&4lJ 2.90 g (JR** 77X) 

NMRX^ <400 MHz, CDCl 3 )<5ppra : 2.08 (2H, in), 3.04 (2H, t, J=7Hz), 
4.20 (2H, t, J=6H2), 4.64 (2H, dt, J=6, 2 Hz) , 5.29 (1H, dt, J = 10, 2 Hz), 
10 5. 37 (1H, dt, J = 18, 2 Hz), 5.94 (IH, ddt, J = 18, 10, 6 Hz)o 

(3) (1R, 2R) -2- [[h7>X-2 - [(IE, 3E) -4- ( 4 - -> 

r;-2-7;wn7i^.ii') -l, 3 -7^>>x:=:;H - l , 3 

- 5 --f .>H - 1 - (2 , 4 -^7MD7i^) - 1 - C( 1 H - 1 , 

2, 4-hu i --r;u) 7"d \zjv= 4 - (7 

15 



m-^m 1 4 - [(IE, 3E) -4- [h^>X-5- [[(1R, 2 

R) -2- (2, 4-i?7K07ir^) - 2- tFD + ->-l-^^-3 
- (1H-1, 2, 4 - h 'J 7 Jl' — 1 — ( .HO 7°D^J1/] ^^3 -1, 3- 
V**yr>- 2 - 1 , 3 - 3 -7J^P^> 1 /- h U 

20 ;L- (570 mg, 1.05 mmol) SN, N-i?^fMU75 H (3 ml) 

zk*^ h I) A (ca.30mg, 1.3 mmol) ^MT'inAfc, jg-&«l& 1 R*raffi# 

(2) T#7b4- (7 u.n^^>^;p^x;i,^-^v) ^^u;p = ^du 




F 
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h (250 nig, 1,21 rnnoi) s & \z 1 9%mm& bfc„ «£*>ft»«x^;i> 
«jET*«E*«*ufc. wsftfcafftosuiM^Mfrtt hplc clc-9 

5 0 8; B##*rX*H ; G P C * 9 A JAIGEL-1H (20 mm i.d. X 600 mm) t 
JAIGEL-2H UOmmi.d.X 600 mm) fcit^fc^fc^Tteffl ; ^D*il/A] 
Tiilt^ *e^<» 562 ig (4K*S 75%) **fl©#M©H#il/TH&. ' 
NMRX^^h;!/ (400 MHz, CDC 1 3 ) <? ppm : 1 . 35 (3H, dd, J-7, 2 Hz), 1.90-2.10 
(2H, m), 2.40-2.60 (2H, m), 3.04 (IH, tt, J = ll, 5 Hz), 3.52 (2H, t, J = ll 

10 Hz), 3.90 (IH, q, J=7Hz), 4.15-4.25 (4H, n) , 4.65 (2H, d, J=6Hz), 5.00 
(1H, d, J=4 Hz), 5.28 (IH, br d, 1 = 18 Hz), 5.35 (2H, s), 5.37 (1H, br d, 
J = 18 Hz), 5.86 (IH, dd, J = 15, 4 Hz), 5.95 (IH, ddt, J=18, 10, 6 Hz), 6.59 
(IH, dd, J = 16, 11 Hz), 6.74 (IH, d, J=16 Hz), 6.85-6.95 (3H, m), 7.25-7.45 
(3H, m), 7.57 (IH, t, J=8Hz), 7.90 (IH, s), 7.91 (IH, s) 

15 I R7^^ h )P v max KBr cm" 1 : 2233, 1743, 1616, 1504 
YXX^i' bJl m/z (FAB) : 713 (M*H). 

(4) (1R, 2R) -2- [Ch^>X~2- [(IE, 3E) -4- ( 4 - =•/ 
TJ - 2 - 1 , 3-7"^yi;W-l, 3 - :fr * U- > 

- 5 - 'OH ^^"3 -1- (2, 4 - y7Jl'tD7i-ll') - 1 - [( 1 H- 1 , 

20 2, 4 - h U TV~)V- 1 :7°D tr;i/= 4 - t HD*->7"f 7~ 

( 3 ) ( 1 R, 2 R) - 2 - [[ h ?>X- 2 - [(IE, 3 E) - 4 - 

(4-5/7 / - 2 -7^071-^) -1,3 - -Jjl~)V] - 1 , 3 - S? 
***)r>- 5 3^] - 1 - ( 2 , 4 -i?7;WD7i^) - 1 - [(1 

25 H-l, 2, 4 - h U 7V-)V- 1 -f;lO ^^-.H'] :/nlf;[/=4 — 

*^*^#n;P*^S/) 7^5- h (352 nig, 4.94 x 10" 4 mol) tfcfX (h'J 
7i-M^7^» v 5 ^ □ a/^>*£ A (2mg) &y^on^> (3ml) fc 
j#£?U7i. ffi^Wte***!: h U ZT*)VXX (215 ng, 7.39 x 10" 4 mol) * 5 # 
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15g^ffl^fc^7A^n?h^77^-ii#l> Btmx^;W-A.^-tf> (3:1 
5 -1:0) I^»»T»ai, «ffi^b^« 289 Bg (JR^93,%) S*fiT?#»* 

NMRX^MU (400 MHz, CDCl 3 )<5ppm : 1.34 (3H, dd, J=7, 2 Hz), 1.75-1.90 
(2H, m), 1.90 (1H, t, J=6Hz), 2.50 (2H, t, J=7Hz), 3.10 (1H, tt, J=ll. 
5 Hz), 3.52 (1H, t, J = ll Hz), 3.53 (1H, t, J-ll Hz), 3.68 (2H, a), 3.96 (1H, 
10 q, J=7Hz), 4.15-4.25 (2H, m) , 5.01 (1H, d, J=5Hz), 5.30-5.40 (2H, in), 5.85 
(1H, dd, 1=16. 4 Hz), 6.58 (1H, dd, J = 16, 11 Hz), 6.74 (1H, d, J=16 Hz), 
6.85-6.95 (3H, in), 7.25-7.45 (3H, m) , 7.57 (1H, t, 1=8 Hz), 7.94 (1H, s) , 
7.95 (1H, s) 

I RX^£ h)V vmax KBr cm" : 3403, 2231, 1741, 1616, 1504 
15 b)V m/z (FAB): 629 (M 4 +l)o 

(mmmi 2) 

(1R, 2R) -2- [[h7>X-2- [(IE, 3E) -4- (4-5/7/ 
- 2-7W07i^) ~ 1 . 3 -^J-'I^] -1,3 -^^^rit>- 5 
20 ;U] - 1 - (2 , 4-y7^D7i-Jl') - 1 - [(1H-1, 2, 

4 _ h ,j T >/_ ;1 ,_ ! --r;u)p<^;u]7 p n tf;U= 4 - 7-fe h *~>:7*^- h <0>J 
4-2) 




F 



(l) 4-^an-4-^V7*^=Tt^-h 
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4-7-fe V*ris-J9 >m (Tetrahedron, 45#, 7783 H (1989 ; 2.00 g, 13.7 
mmol) ^y^DD^^XlOiDK^HL-, N, N - i? * 9-)V^)V A 7 ~i H (0.05 
ml) tlftt+D-'J^ (2.5 g) &in*.&. »£i»£gi&T! 1 B#B38I#U&&, 

5 tSutt;iO> Slffifls^fc 1.57 g (JR#70X) SMWtlTifc. 
NMR hJl/ (400 MHz, CDCl 3 )<5ppm : 2.05 (2H, m) , 2.07 (3H, s) , 3.00 

(2H, t, J=7 Hz), 4. 12 (2H, t, J=6 Hz) . 

(2) (1R, 2R) -2- lLh7>Z- 2 - [(IE, 3 E ) -4- ( 4 - 
7/-2-7JWD7i^) -1, 3-^^10 -1, 3-*?**V> 
10 - ;k] - 1 - (2 , 4-^7JWD7i-W - 1 - [( 1 H- 1 , 

2 , 4 - h y ry-ii'- i --nio 7*n tr;p = 4 -7-t h^->^^^- 

##ilT3$^5 4- [(IE, 3E) -4- [ h 7 >^ ~ 5 - [[(1R, 2 
R) -2 - (2, 4->?7WD7i-W - 2 - t HP^">- 1 3 
15 - (1H-1, 2 , 4 - h U 7 1 )V) ?U tf JH -1,3- 

>^^1t>- 2 — -f JP] -1,3 - 7*^yI=JH - 3 - 7 ;P ^ □ ^? > >/ X h U 
;P (1.10 g, 2.03 mmol) £N, N-?/^*M75 H (5 ml) \Z®ML, 
**ft^h»J^A ($}50mg, 2.1 mmol) §^fflTJta^.fc. *I#r$)£l5#F« 
(l)T?#fc4-^Da-4-t+y^ = 7t^ - K330 mg, 2.0 
20 mmol) fcjn*, §51: 1 mmmftlsfc jg^WSWKx^^T^&iRbfcft* ^fP 
i£te7>^x^A7K^£&i§f&A,*:\ «ffi£#iitU h U OA?K 

aufc. *§sft&sg*&* vim hplc [l c- 9 0 s ; b^wh 

$8 ; GPCA 7A JAIGEL-1H (20 ram i.d. X 600 mm) t JAIGEL-2H (20 mm i.d. 
25 x 600 mm) * #1 fc ^Tffiffl ; M, £nn*;i/A] Tffl^L-T, 
£^662 mg <JR2$S49X> SifiO^iSOS^iltifc. 
NMR 7.^9 V )V (400 MHz, CDC1 3 ) 6 ppm :1.35 (3H, dd, J=7, 2 Hz), 1.85-2.05 
(2H, m), 2.08 (3H, s), 2.35-2. 55 (2H, n) , 3.06 (1H, tt, J-ll, 5 Hz), 3.52 
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(1H, t, 1=11 Hz), 3.53 (1H. t, J=U Hz), 3.93 (1H, q, J = 7 Hz), 4.12 (2H, 

t, J=7Hz) 4.15-4.25 (2H, m) , 5.00 (1H, d, 1=4 Hz) , 5.36 (2H, s) , 5.86 (1H, 

dd, J = 15, 4 Hz), 6.59 (1H, dd, J = 15, 10Hz), 6.73 (1H, d, J = l5Hz), 6.85-6.95 

(3H, ■), 7.30-7.45 (3H, ■). 7.57 (1H, t, J=8Hz), 7.90 (1H, s), 7.93 (1H, 
5 s) 

I R^^J h)Vvmax KBr cm" 1 : 2231, 1739, 1616, 1504 
7X7^^7 hJU m/z (FAB): 671 (MHl). 

invtm 1 3) 

10 S?y^A-4- C(1R. 2R) -2- [[h7>X-2 - [(IE, 3E) 
_ 4 _ (4->ry-2 -7Jl'tn7x-;i') -1,3 - 79 5?3L—)l~\ - 1 , 
5- -Oil - 1 - (2, 4-^7M07i^) - 1 

_ [(ih-1,'2. 4 - h U 1 --f^> :/n#3r5/] -4 

-^V^=*X77-h (#J^#^f 4-16 h U 7A1) 



(i) 4-^ h^^^>s?;i=4- cctrx (7UJ^+-» 

TtiBRO^-bU ^/*=4 - fc: HD*'>7*^5^b (630 rag, 5.00 mmol) ON, 
N-S?^W^75H (3.5ml) *tA,»*fc 4 - > h ^ >S^ = * O U 
H (783 mg, 5.00 mmol) £*D;L> ffl^*fc 3 W*M 1 0 0 , CTiJD»Lfc. 

/?pd^>(5 rh^y-^ (700 mg, 10 mmol) fcfcfX (7U 

Jl/^^vO (v?-fV7'nt;i'75;)*X7^ > (Tetrahedron Lett., 30 m. 4219 
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H (1989 m\ 1.5 g, 6.1 mnol) ^O'CTDn*., Ki&T 5 #IBJift#l- 

&. fi#tt«$fii:ffii/ 80»«a»Ufc«, (o.imi) *jn*fc. 

$ 5t;i^$ 5#|Htt#bfc&, tert-y^;Pt KD^t*->H (ca. 5 M / 
^>M, 1.5 ml, ca. 7.5 miuol) SOC^Jtoi, a-&4»*£i&*C 30 #lfflSI£# 

10 -/\^-y-> (2 : 3~ 1 : 1 ) mmit&W 1.55g (JR* 81%) 

NMRX^^h;U (400 MHz, CDC1 3 ) <5 ppm : 2.01 (2H, quint, J=7Hz), 2.47 (2H, 

t, J = 7Hz), 3.81 (3H, s), 4.10 (2H, q, J = 7Hz), 4.50-4.55 (4H, m) , 5.06 (2H, 

s), 5.25 (2H, br d, 1 = 10 Hz), 5.36 (2H, br d, J = 17 Hz), 5.93 (2H, ddt, J=17, 
15 10, 5 Hz), 6.84 (2H, d, J=9 Hz), 7.29 (2H, d, J=9 Hz) 

I R7^^ h;i/ vmax neat cm" 1 : 1731, 1613, 1516, 1464, 1254 

VXX^^hJl- m/z (FAB) : 385 (MHO. 
(2) > , 7'j;V=4- [(1R, 2R) -2- [[b7>X- 2 - [(IE, 3E) 

-4 - (4-->7/-2 - 7JW07x-W -1,3 -^'7l-JH - 1 , 
20 3 - yt + 1f>- 5 --r;i/] ^s*"] -1- (2, 4 - 5> 7 P 7 =L)V) -1 

- [(1H-1, 2, 4- h ij ry-JU- 1 -4 )V) *^)V) Zfamri/] -4 
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9 0 -^v^CH 2 
I ) CH 3 ^O^^^OCX 



(1) TJH&4-^h*'>^>^»=4- [[HX (7Um'» *X*U 
;H t + v] y^^-h (700 mg, 1.82 mmol) tJ^V-Jl' (0.7 ml) cD^-g- 

m\zb^y)v^romm a mo ^^MTjn^fc, i5^-jt#bfc 

'H-NMR (400 MHz, CDCl 3 )tfppm : 2.03 (2H, quint, J=7Hz), 2.51 

(2H, t, J=7Hz), 4.16 (2H, q, J=7Hz), 4.55-4.60 (4H, m) , 5.29 (2H, br d, 
J = 10 Hz), 5.39 (2H, br d, J = 17 Hz), 5.94 (2H, ddt, J = 17, 10, 5 Hz), 11.29 
(1H, br s) 0 

»&nfcffl«<Z>4- [[t£X (TU.H'^v') *x*<j^] ^-^>-i 75>>m 
*^^Dn^^>(3.5ml){Cj^^b, N, N-^^?^J1/A7 5K (0.05ml) 
i^^^-^-ti-U^ (350 mg) %tiQZ-fc. 1 0#F*m#l-fc^> h Jl- 

X>£*rax.^JETiM£©i£l^ ®.9&<D4- [[t*X (7'J.W + v-) *X*U 

m^mi~?m^%> 4- [(IE, 3E) -4- [h5>7-5 - [[(1R, 2 
R) - 2 - ( 2 , 4 - y7JV*O7x-Jl0 - 2-fc Fn^y- 1 - Xf-JV- 3 

- (ih-i, 2, 4-hU ry-.)i/- i --f ;i/) 7°d tf;v] ^] -1,3- 
>^=^if>- 2 - 1 , 3 -^^>?x-;n - 3 -7;wa^>y- h <j 

;i/ (936 mg, 1.73 mmol) Sfh7tFD77> (10 ml) Jc^fl?L> 7jc?ffft;:M- 
U^A (55%iS^x-r XA°-~>3 > ; 80 mg, 1.83 mmol) &m.U Tfln*.7c:. 

3Bf ^8£#Lfc. # enfctt A, ^fl-^S: O'C tJ^SIU, 3tl£bT^o + ^ 
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±^ntcum<D 4 - [[fx (7UW-» #**u;n ^^u;p= 

^DUF^a^fc. I^^^fiT 30#IKIJ*#L&. M&^fcMx 

x^^-^^y-ji/ d:o-io:i) m.&mi&~cmmi', mmik&yo m mg 

NMRX^^h^ (400 MHz, CDCl 3 )<5ppm: 1.35 (3H, dd, J=7, 2 Hz), 1.90-2.10 

(2H, m), 2.46(1H, dt, 1 = 17, 7 Hz), 2.57 (1H, dt, J= 17, 7 Hz), 3.04 (1H, 
10 tt, J = ll, 5 Hz), 3.52 (2H, t, J = 1 1 Hz), 3.90OH, q, J=7 Hz), 4.12 (2H, q, 

J=7 Hz) 4.15-4.25 (2H, m) , 4.55-4. 60 (4H, in), 5.00 (1H, d, J=4 Hz) , 5.27 

(2H, d, J=ll Hz), 5.35 (2H, s), 5.38 (2H, d, J=17Hz), 5.85 (1H, dd, J=15, 

4 Hz), 5. 90-6. 00 (2H, a), 6.58 (1H, dd, J = 16, 11 Hz), 6.74 (1H, d, J=15 Hz), 

6.85-6.95 (3H, m) , 7.30-7.45 (3H, m) , 7.57 (1H, t, J=SHz), 7.90 (1H, s) , 
15 7.92 (1H, s) 

1 R X ^ 9 h )X- v max KBr cm" 1 : 2233, 1741, 1615, 1600, 1504 

VXX^ m/z (FAB) : 789 (M + +l)c 
(3) ^Vv f #A=4- [(1R, 2R) -2- [[by>X~ 2 - [(IE, 3 

E) -4- (4-->7;-2-7JWD7i^) -1, 3 - - 
20 1, 3 -V^r^r^ry- 5 5^] -1- (2, 4-y7^n7i-^) 

-1- [(1H-1, 2, 4 - h U 7 1 -<;u) 7d7tf^>] 

-4-**y7*fJP = *^7 7-b («BB@«rtfc*&«&> 

(2) , TJi&i?7'JJH4- t(lR, 2R) - 2- [I h 7 > Z - 2 - C(l 

E, 3E) - 4- (4-->7/-2-7J^D7i^) -1, 3 -7^yl- 
25 ;P] - 1 , 3 5 - 1 - (2, 4-J?7WD7i 

x;u) - l- [(1H-1, 2, 4 - h U 7 V— 1 —-i )U) y°n# 
-4-t^V7f)l' = *X77-h (350 rag, 4. 53 x 1 0" 4 raol ) , fh7 
(MJ7x-MX7^» A^v^A (5 mg), RtfhU7xr^*77 
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4 y (5mg) & UU*#> (3 ml) tC^flfbfc. \Z M P U 5? > (644 mg, 

9.06 x 10- 3 mol) fc^ST-flD*. 1 H#lffl«#bfc. JS-&«* h ^X>T?»RU, 
fcRffiTjSJft&eSbfc. #&n&S®ft§ Cosmosil 75 C I8 -PREP {y-ti 7^7-7, 
; 15 g) &fflv>&S£ffl# 7 A# a v ^77^-i:#l, ;p 
5 (1 : 0-4 : 6) g£»f£T»ffl b 7c, gk#>tz7 77 *s a *#£>n 
1tn&W%* E§K^>£MM (Dowex 50W-8X, th'J^Al, 1 N TfcBMfc:*- h 
U 2A#»#&JBV>T«I$lh 5ml) fctfU, *T»tHLfc. &&tt7 7 & is a > 
^METMiitb, SMt^uilcit), «BBS«Hb^«fc 233 mg <JR*S64X) 

10 NMR Ml/ (400 MHz, D 2 0) 6 ppm : 1 . 13 (3H, d, J=7 Hz) , 1 . 68 <2H, quint , 

J=7 Hz), 2. 35-2.50 (2H, m) , 2.87 (lH,m), 3.43 (1H, t, J = 12Hz), 3.46 (1H, 
t, J=12 Hz), 3. 55-3.65 (3H, m) , 3.95-4.05 (2H, m), 4.97 (1H, d, J=4Hz), 
5.13 (1H, d, J = l 5 Hz), 5.26 (1H, d, 1 = 15 Hz), 5.65 (1H, dd, J=15, 5 Hz), 
6.42 (1H, dd, J=15, 10 Hz), 6.64 (1H, d, J=16 Hz), 6.80-6.90 (3H, a), 

15 7.25-7.35 (3H, m), 7.51 (IH, t, J=7 Hz), 7.82 (1H, s) , 8.13 (1H, s) 

I RX^i7 h;i- vraax KBr cm" 1 : 3432, 2231, 1740, 1615, 1599, 1503, 1418, 

1387, 1276, 1257, 1142 

•^7,7,^7 b)V m/z (FAB) : 753 (MHl) 

Ttmfrffi : C„H, 0 F l N 4 0,PSNa 1 -3H t 0 £ UT9MS« : C, 46. 16; H, 4. 50; N, 6. 95; Na, 
20 5.70 o ftffim. : C, 46.41; H, 4.83; N, 7.04; Na, 5. 37» 

cmmmi 4) 

y^ A = 4 - [(ir, 2R) -2- [ib7>X-2- [(IE, 3E) - 

4 - (4-^ry-2-7^tD7xr^) -l, 3-y*s*x=;n -1,3 

25 5 -<f)Vl ~ 1 - (2 , 4-> , 7JPtD7i^) -1- 

[(1H-1, 2, 4-hU77-Jl'-l-fW r/ntf^v'] - 4- 

^77^=7/7^- h (#]^#-^ 4-6 (D-r h u ?Aifi> 
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(1) 7'J )V= 4 -9 u p- 4 -•**rV7?-y— h 

Iff IK 7*3 A 5^ (2.00 g, 20.0 mmol) 0^DD^^> (10 ml) 
y V )V7 )VU-)V (1.75 g, 30. 1 mmol), N.N-SM V^D fcT;i>x^7 5 > (3.88 
g, 30. 1 mmol) <h 4 - (N, N-v* ;* f-frT a / ) tf U v 6 > (10 mg) £ M *C JP . 

NMRX^ h.U- (400 MHz, CDC1 3 ) <5 ppm : 2.65-2.75 (4H, a), 4.61 (2H, d, J=6 
Hz), 5.24 (1H, dd, J = 10, 2 Hz), 5.33 (1H, dd, J = 17, 1 Hz), 5.9K1H, ddt, 
10 J = 17, 10, 6 Hz), 11.05 (1H, br s). 

mbntc&MonK&mfc^rvjv&vzuntfy (lomi) n, 

N-S?>W^A7S H (0.05ml) 'itftflS**-^ U ;U (3.8g) fciQAfc. M 

15 *«5l(tfi«i!R«ibTf»fc. 

NMR 7s^9 Y)\> (400 MHz, CDCl 3 )<5ppm : 2.72 (2H, t, J=7 Hz), 3.23 (2H, t, 
J=7 Hz), 4.62 (2H, d, J = 5 Hz), 5.26 (1H, dd, J = 10, 1 Hz), 5.33 (1H, dd, J = 17, 
1 Hz), 5.90(1H, ddt, J=17, 10, 5 Hz) 0 

(2) 7UJV=4- [(4 h*>"0>')l>) *^r>'] - 4 - V 79^ = 
20 TsZ^-i—Y 
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MeO. 




'°-^CH 2 



rUBS©^- h U ^ A= 4 - t H D^r^y^^— b (756 rag, 6.00 mmol) ©N, 
N-y^fJl/*JVA7 5H (10 ml) tt/u-MK 4 h * > Ji/ = £ a U 
H (987 mg, 6.30 mmol) £Jn*., 3 P#ffl 1 OOtTMtfc. ig^r't) 

£#SPm> (1) T1I&7 U 4 - ^ n n - 4 - t + V 7 - h (1.06 g, 
5 6.02 mmol), h'jxf^75> (920 6.60 mmol), &Z>*4- (N, N — 

*^JU75/) tfUv> (10 mg) £ orTAD^fco $g£4*>£M-? 1 8mm®; 

10 ^ 50g&fflVifc*7Ai7D7^77^-II#b,^^1t>-ffitX^K3 : 
1-2 : 1) M&mWVm&l'. «Kfls£4fel.52 g (M 70%) £ *S ?i =K 

NMRX^^7b;i/ (400 MHz, CDCl 3 )<5ppm : 1- 47 (2H, quint, J=7Hz), 2.42 (2H, 
t, J=7Hz), 2.55-2.70 (4H, m) , 3.81 (3H, s) , 4.13 (2H, t, J=7Hz), 4.59 (2H. 
15 dt. J=6, 2 Hz), 5.06 (2H, s), 5.23 (1H, br d, J = ll Hz), 5.30 (1H, br d, J = 18, 

2 Hz), 5.89 (1H, ddt, J = 18, 11, 6 Hz), 6.89 (2H, d, J=8Hz), 7.29 (2H, d, 
J=8 Hz) 

I RX^? v max neat cm"' : 1735, 1614, 1516, 1249 1 163 
h)V m/z (EI) : 364 (M*). 
20 (3) 7V)l'=4- C(1R. 2R) -2- [[h^>X-2- [(IE, 3E) 
-4 - (4-->T/-2 - 1 , 3 - 79 5^I = JH - 1 . 

3 -ViT*V>- 5 --f ;H ^tf] - 1 ~ (2, 4-m*P7i=^) - 1 
- [(1H-1, 2, 4 - h U TV—fr- 1 --f ^^-^] ^P^^->] -4 



25 
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mmmi3- (2) xm^rc^mtmmu^m-v, (2) -cntzrv )v= 4- 

[(4 h + y^>^)t^v]- 4 -t + vy^ = 7^i/t- h (546 mg, 
1.50 mmol) T-V — ^ (0.50 ml) t h'J7;|/tait (5 ml) TjSIH 

®.m<D4- [4- (tu^^v') -4-^^v^^u;p^^->] s&»fc**, 

2 Zlzmfcyt*?- V )U (290 mg) X^mmLTUMcDT V )V= 4 - i? uu- 4 -Or 

lTjZli^&4- [(IE, 3E) -4- [h^>X-5- [[( 1 R, 2R) -2 
-(2,4 -i?7WD7i^) -2-bFD*'>-l 3 _ ( 1 H 

- 1 , 2 , 4-hU 7V-)V- 1 --010 yn tf;u] 5^^-] -1,3 -v 5 :*^ 
>- 2 -<;n- 1 , 3 -:/*^x-;i/]- 3 -^^-^-p^^-/- h u;K8i4mg, 
1.50mmol) tikmitJ- h U £ A (55%M^ a > ; 70 mg, 1. 6 mmol) 

*ffiVi-r*^^| 1 3 - (2) <h|R]1i(3^lSL-fe. f#£>*l7cMtB<ffc£^£ 
*;t'#?!HPLC [L C- 9 0 8 ; aXfttfUMMi GPC*7A JAIGEL-1H (20 mm 
i.d. X 600 mm) <h JAIGEL-2H (20 mm i.d.X 600 mm) & IZ ~Z> & l> T^ffi ; 
£$, ^DD^A] TillT, mZik-SW 459 mg (iR^ 40X) ^M^Offi^ 

NMRX^MU (400 MHz, CDCl 3 )<5ppm: 1.35 (3H, dd, J = 7, 2 Hz) , 1.85-2.05 
(2H, m), 2. 35-2. 55 (2H, m) , 2.60-2.75 (4H, m) , 3.05 (1H, tt, J = 12, 5 Hz), 
3.52 (2H, t, J = 1 1 Hz), 3.92 (1H, q, J=7Hz), 4.15-4.25 (4H, m) , 4.60 (2H, 
br d, J=6 Hz), 5.00 (1H, d, J=4 Hz), 5.23 (1H, br d, J = 1 1 Hz), 5.31 (IH, 
br d, J = 17Hz), 5.35 (2H, s), 5.85 (1H, dd, J = 15, 4Hz), 5.90 (1H, ddt, J = 17, 
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11, 6 H2), 6.58 (IH, dd, J = 16, 11 Hz), 6.74 (1H, d, J=16 Hz), 6. 85-6.95 (3H, 
m), 7.30-7.45 (3H, m) , 7.57 (1H, t, J=8Hz), 7.90 (1H, s), 7.92 (1H, s) 
I RX^ h)l v max CH 3 C1 cm-': 2233, 1737, 1616, 1598, 1504 
VXX^ h)l m/z (FAB) : 769 
5 (4) V> ? #A = 4- [(1R, 2R) -2- [[h7>X-2 - [(IE, 3E) 
-4 - (4-->7/-2 - 7^0 71-^) -1,3- ~7 $ ^1 = ;^ - 1 , 
3 - *J 5 --f ;H 5=-*] - 1 - ( 2 , 4-^7Ma7i-Jk) - 1 

- [(1H-1, 2, 4 - h U 7V*-Jl/- 1 --OW ^O^^r>] -4 

10 (3) T#fcT'J^=4- [(1R, 2 R) -2 - [Ch5>X-2- [(IE, 

3E) -4- ( 4 - ->T J ~ 2 - 7JV-*n 7 xnjlO -1, — ;H 

-1,3 5 --f - 1 - (2, 4-^7J^D7x^^) 

-1- [(1H-1, 2, 4 - h 'J 7 */— Jl> — 1 — ( )V) 7 ,, n#*->] 
-4-**V^;i/ = X^'>t-h (180 mg, 2. 35 x 10' 4 mraol) <ht:X (h'J 

15 7 x-)l/7tsX7 >) ^?DnA7y7A (3 mg), RtfTRSSft; h U Jl/ X X 
(100 mg, 3.44 x 10"* minol) ^jfi« 1 - (13) <h mil&^&TMJft £ 
«tfi@«fc£fo®&fflffi*«b#4&fcbT#&. 
Cosmosil 75 C, S -PRBP (±# 5 -f £ §2 ; 20 g) £JB V»&j8Sffl# ^ A i7 □ h 
y?7^-[:#L, Tk-tfy-JU (4 : 6-3 : 7) SH&MTMb;*:,, ft 

20 Snfe77^'>a >£«*BU &j|g*fcj*bT, «BBeW<b-&i|» 64 mg (MX^ 36%) 
£*B6©H#£bT#&. 

NMR 7.^^ (400 MHz, CD 3 OD) 5 ppm : 1.31 (3H, dd, J=7, 2 Hz), 1.90- 

2.00 (2H, m), 2. 40-2.65 (6H, m) , 3.03 (IH, tt, J = 12, 5 Hz), 3.52 (2H, t, 
J=ll Hz), 3.85 (1H, q, J=7 Hz), 4.05-4.25 (4H, m) , 5.04 (IH, d, J=5 Hz), 
25 5.44 (2H, m) , 5.85 (IH, dd, J = 15, 5 Hz), 6.59 (IH, dd, J = 1 5, 10 Hz), 6.80 
(IH, d, J = 15Hz), 6.95-7.05 (2H, n) , 7.10 (IH, dd, J=15, 10 Hz), 7.45-7.55 
(3H, m), 7.80 (IH, t, J=8 Hz), 8.00 (IH, s), 8.32 (IH, s) 
I R7^^ hjl/vmax CH 3 C1 cm" 1 : 3438, 2231, 1737, 1614, 1595, 1504, 1419 
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VX^^i? bJU m/z (FAB) : 751 (MHl) 0 

(mmw i 5 ) 

(1R, 2R) - 2- l[h5>Z- 2 - [(IE, 3E) - 4- ( 4 - >' 7 / 
5 -1, 3 -"79VX.~)V\ - 1 , 3 ->'^=^-9->- 5 

^^-] -1- (2, 4-;7MD7iZJl') -1- [(1H-1, 2, 
4 - b VTV—A'- 1-4 fr) -7u\Z)V= (2 - fc h'D^^If^) = 

h <#l5*#^f 4-31) 



(1) (1R, 2R) -2- [[b7>X-2 - [(IE, 3E) -4- ( 4 - -> 
10 7;-2-7MD7z^l/) -1, 3 -r/^x-^] -1, 

- 5 -<f ;H - 1 - ( 2 , 4-> , 7j^D7i-W - 1 - [( 1 H — 1 , 

2 , 4 - h u t s /—)v — i -4 )V) *^;i<] 7a ¥)v=4 5 1 



###J 1 Tifc^S 4 - [(IE, 3E) -4- Cb5>X-5- [[(1R, 2 
15 R> - 2- (2, 4-> , 7J^a7iUl/) - 2 - t: H n -> - 1 - * - 3 
- (1H-1, 2, 4 - b V7V-JI'- 1 -4 )V) 7°D HJUl ^#1 -1,3- 

> ? ^-^-9->- 2 --r;i/] - i , 3 -7*^>?i-M - 3-7.H'tD^>y- h y 

jl/ (4.90 g, 9.03ramol) tl,l' - 73 K'tf >M 5 ^ )\, (1.53 g, 9.44 
onol) -%:V2uu**?y (20 ml) iZ®MLfc 0 &&tl1tm&tote&m4k± -b U 




F 




F 
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0 A (55?oM^ 4 XA-i/ a > ; 10 mg, 2.3 x 10" 4 mol) 
#*S»iST3l$lflJiJ]»&L:fc. U >g£Ay 7:r- (PH 7.4) £ lm>L v £ 

•CttJKU MflETiM£@£Lfc. »5n&SS«S, >"J#ir*)H20g£ffl^ 
5 fc*?A^D7h^?7^-KfiH, StxfJI/-A^> (1 : 1-1 : 0) 

NMRX^KM/ (400 MHz, CDCl 3 )<5ppm : 1.46 (3H, dd, J=7, 2 Hz) , 3.01 (1H, 
tt, J=ll, 5 Hz), 3.51 (IH, t, J = 1 2 Hz), 3.52 (1H, t, J=12Hz), 4.01 (1H, 
10 q, J=7Hz), 4.10-4.20 (2H, ra) , 5.00 (1H, d, J=5Hz), 5.28 (1H, br d, J = 18 
Hz), 5.48 (2H, s), 5.85 (IH, dd, J=15, 4 Hz), 6.58 (1H, dd, J=15, 11 Hz), 
6.90-7.00 (3H, in), 7. 13 (IH, brs), 7.30-7.45 (4H, m) , 7.57 (IH, t, J=8Hz), 
7.84 (IH, s), 7.97 (IH, s), 8.11 (IH, s) 

1 RX^^ h)l v max KBr cm" 1 : 2230, 1763, 1615, 1504, 1418, 1390 
15 Ml/ m/z (FAB) : 637 (M*H) 0 

(2) 2- [(te.rt-yW7i^k>'J.)H X*/-;P 
TUIR©WI6 2 - t . F P^->X^)l/(3. 12 g, 30.0mmol), hUlfJP7 3>(4.6 
ml, 33nmolK IBlXS 4 - (N, * JUT ^ / ) tf U 5> > (100 mg) £5?£nD* 
(20 ml) CMl, t e r t -7?-)V2 U U *J 7 x.~)Vis ? > (8.65 

20 g, 3l.5mmol) SUP*., ^-^^ £ 2 0 l$R| U It. *§&nfc»»i£'\*U- >- 
BRlf^ (1:1) ?g£iMT=5imL, *£*ifc*-C*ft^*life?*L.fc. 

)V (100 ml) fcMU th'J O b*>- H (2 8 ^ -JUSift, 3ml) 

25 ?;i'iU>lA'^7 7- (pH 7) fc#S3L, « Ji & im* T ifc # b . Mfr 

MS 5. 18 g (M^57%) Si60i«4SjtL,T»fc. 

NMRX^^hJU (400 MHz, CDC1 3 ) <5 ppm : 1. 07 (9H, s), 2.11 OH, t, J=6Hz), 
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3.65-3.70 (2H, m) , 3.77 (2H, t, J = 5Hz), 7.35-7.50 (6H, m) , 7.65-7.70 (4H, 
m). 

(3) 2 - [( t e r t -Wy7i-J^>'JW *^>] X^JP = ( 1 R, 
2R) -2- [Ch^>X-2- [(IE, 3E) -4- ( 4 - =/ 7 J ~ 2 - 7)1 
5 tQ7i^)-l, 3 -T'ZVJL-)^ - 1 , 3 -> , *=jrtl->- 5 - -f 5=" 
-1- (2, 4-^7jWD7i^) -1- [(1H-1, 2, 4-hU 



(1) -Vntc (1R, 2R) - 2- [[ h ^ >X - 2 - [(IE, 3E) - 4- 
(4-'>7;-2-7^tD7x-A) -1, 3->* 
10 tf^lf > - 5 --f.H/] - 1 - (2, 4-^7MD7i^) - 1 - [( 1 

h- i , 2 , 4 - h u 7*/— ju- i --f jio 7°p t!;u = < s.y*/—&- 

1 -#.H'#*v"5- h (637 mg, l.OOmmol) i (2) -eftfcffiffl!© 2 - [( t e 
r t-7'^>?7i-^>'ij.l) X^/-;W (315 mg, ca. 1.05 mmol) 

$^DD^> (3 .ml) *Ut7A = te r t -7*h+xH (5 mg) , 

15 ^TJQAfco H£tt*«#bfc*«S 15 #P<fJMML fc e ^Stlfcig^ 
»K l J>Sns/7r- (PH 7)£&i!?, S^4j5^l!$Ml?^T"iJii L-/fe 0 

* 'J tM * .^^^ HPLCC LC- 9 0 8;B ; G P C # 5 A JAIGEL-IH 

(20 mm i.d. X 600 mm) t JAIGEL-2H (20 mm i.d. X 600 mm) fc-^te V> 

20 Tfl&JB ; ft ft, 2 D P^JUA] TlilT, «BBtt;£-«r 631.4 mg (JR* 73$) § 

NMR (400 MHz, CDCl 3 )<5ppm : 1.07 (9H, s), 1.35 (3H, dd, J=7, 2 

Hz), 3.04 (1H, tt, J =1 1 , 5 Hz), 3.48 (1H, t, J = 1 1 Hz), 3.50 (1H, t, J=U 
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Hz), 3.80-3.95 <3H, m), 4.15-4.20 (2H, m) , 4.30-4.35 (2H, a), 4.94 (1H. d, 
J=5 Hz), 5.36 (iH, dd, J = i 5, 3 Hz), 5.41 (1H, d, J=15 Hz), 5.84 (1H, dd, 
J=15, 4 Hz), 6.55 (IH, dd, J=15, 11 Hz), 6.71 (IH, d, J=16 Hz), 6.75-6.95 
(3H, m), 7. 30-7.50 (9H, m), 7.56 (IH, t, J=8Hz), 7.65-7. 75 (4H, m), 7.90 
5 (IH, s), 7.95 (IH, s) 

I RX^i' Ml/ v max KBr cm" 1 : 2230, 1750, 1615, 1503 
VXX^i' h)V m/z (FAB) : 869 (M*+l). 

(4) (1R, 2R) -2- [[h^>X-2- [(IE, 3E) -4- ( 4 - is 
7;-2-7J^D7i^) -1. 3 -:/^S>XXJlO -1, 3-> > ^-^> 
io - 5 -V r;H - 1 - (2, 4 -vy )\'*U7 x.~)V) - 1 - [( 1 H- 1 , 

2 , 4 - h'j t — i --f ;i/) tf;i/= (2 - t f'n^v'x^) 

(3) T»fc2- [( t e r t -^fJVy7i^A->'J X^)P = 

(1R, 2 R) -2- [th5>7-2 - [(IE.. 3E) -4- (4-->jy- 
15 2 -7WD7i^W -1,3 -7^ S?XX)l/] -1,3 5 - 

-OH -1- (2, 4-^7JWD7HW -1- [QH-1, 2, 

4 - h^)7V-)V- 1 )V) 7°OtJl/=*J^t-b (470 rag, 5.41 

x IO' 4 boO Or h7kh'D75> (1.5 ml) jgMKfc, MTfMt (33 mg, 5.5 
x IO" 4 mol) irh77'fJl'7> : Er7A7JW l JF (lMfh7tFD75>i§ 
20 St; 0.55 ml, 5.5 x 10' 4 no I) £ IS iQ 7c . iB 4& £ ft S 1 &Wft#Ufc 

»fji/t<j>iA*^7 7- (pH7) &mm&#m u^o 

fco WStlfeSWRr^U^^^^lSC HPLC [LC- 9 0 8 ; B^lfllS ; 
GP C#^A JAIGEL-1H (20 mm i.d. X 600 mm) t JAIGEL-2H (20 mm i . d. X 600 
25 mm) &&mK.-0&\r*"?Vim '.mm. ^nntfJl/A] Tiilt, «8Bflj£4& 186 
mg (JRsp 5525) *Ifi©*aR®0#tLT#ft. 

NMRX^ h;i/ (400 MHz, CDCl 3 )<5ppm : 1.34 (3H, dd, J=7, 3 Hz) , 1.90 (IH, 
br s), 2.95-3.10 (IH, a), 3.49 (IH, t, J=ll Hz), 3.51 (IH, t, J=ll Hz), 
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3.80-3.90 (3H, m) , 4.19 (1H, ddd, J=ll, 5, 2 Hz) , 4.25-4.40 (3H, n) , 4.94 
(1H, d, J=5Hz), 5.39 (2H, m), 5.85 (1H, dd, J=15, 4 Hz) , 6.58 (1H, dd, J = 15, 
11 Hz), 6.73 (1H, d, J = l 6 Hz) , 6.85-7.00 (3H, m), 7.33 (1H, dd, J=10, 1Hz), 
7.40 (1H, dd, J=8, 1 Hz), 7.45 (1H, td, J=9, 6 Hz), 7.57 (1H, t, J=8Hz), 
5 7.96 (1H, s), 8.04 (1H, s). 

(mmm 1 6) 

^V>^A=2- [[(1R. 2R) -2- Ub5>Z- 2 - [(IE, 3E) 
-4- (4-v7;-2-7WD7i-Jk) -1, -1, 
10 3--5>tf*4 1 U->- 5 — (M - 1 - (2, 4-^7.l^D7i^) -1 

- [(1H-1, 2, 4 - h V TV-)V- 1 -4)V) 7nts3ris] % JU 

tf-Jl**i/] X h^-> = ^7 >7T - h (0ij^#-^ 4-45 © = h U -7AI) 



(1)2 - [[t:X (T 'J :**>•) **jfrUJH tf*^] x^;i> = (1R, 2 
R) - 2 - [[ h 7>X- 2 - [(IE, 3 E) — 4 — (4-^77-2-7J^ 



-1- (2, 4-y'7MD7i-Jl/) -1- [(1H-1, 2, 4 - HJ 7 V 




F 



15 D7x-M -1,3 -7^^I-JH -1,3 -i^3r1t>- 5 ;U] 9=-^] 




F 
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(MMM 1 5 ) -emtz (1R, 2R) - 2- [[h7>^-2 - [(IE, 3E) 
-4- (4-'>7;-2-7^tD7i-JP) -1, 3-^^>'X-;U] -1, 
3 5 -f ;iO - 1 - (2, 4 -^7W07i-W - 1 

- [(1H-1, 2, 4 - h U 7V-)V- 1 -<f )V) *9-)l>] ?U¥)l<= (2- 
5 t D^i/X^;i0 =*;Psl?^— h (180 Dig, 2.85 x 10' 4 mol) O-^^PP^ 
^> (2 ml) t- h^ % /-;i/ (40 rag, 5. 7 x 10" 4 moi) <ht:X (7U 

^3rvO (^'f7 7°Pt;i'7 5;) *770 (Tetrahedron Let t. , 30 ^, 4219 
H (1989 ; 105 mg, 4. 28 x 10" 4 mmol) £^T'3jn;U H&m* 30 
Lfeo M^miZTV.^T.tU^-JU (OA ml) £ pg M T flfl * , 20 
10 Lfc. O'C^^iP^, tert-^^;Vt: HP^Jl/^-^v H (ca. 5 M 7t 

>M, 1.5 ml, ca. 7.5 mmol) £j&n*., 30 ftmMW L- fee ^ 

£ HPLC [ L C - 9 0 8 ; B ; GPC*7A JAIGEL-1H (20 mm 

i.d. X 600 mm) t JAIGEL-2H (20 mm i.d. X 600 mm) Sl^fc^fe^-pttffi ; 
mm, ^nD*M] T^filT, «ffijb^«> 124Bg'(«* 55X) 

20 NMRX^^h;i/ (400 MHz, CDCl 3 )6ppm : 1.35 (3H, dd, J=7, 2 Hz) , 3.01 (1H, 
. tt, J=12, 5 Hz), 3.48 (1H, t, J = 12 Hz), 3.50 (1H, t, J = 1 2 Hz), 3.84 (1H, 
q, J=7Hz), 4.17 (1H, ddd, J = 12, 5, 2 Hz) , 4.25-4.35 (4H, m) , 4.40-4.50 (1H, 
m), 4.55-4.60 (4H f m) , 4.97 (1H, d, J=4Hz), 5.26 (2H, dt, J = 12, 1 Hz), 
5.35-5.40 (4H, m) , 5.84 (1H, dd, J = 15, 4 Hz), 5.85-6.00 (2H, in), 6.57 (1H, 

25 dd, J=15, 11 Hz), 6.73 (IH, d, J = 15 Hz), 6.85-7.00 (3H, m) , 7.33 (1H, dd, 
J=10, 1Hz), 7.40 (1H, dd, J=8, 1 Hz), 7.46 (1H, td, J=9, 6 Hz) , 7.57 (1H, 
t, J = 8 Hz), 7.94 (1H, s), 7.98 (1H, s) 

I RX^^ hJl' v max CHC1 3 cm"' : 2233, 1 753, 1616, 1504, 1276, 1140 
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VXX^^ in/z (FAB) : 791 (MHO. 

(2) 5?VS»#A=2- [[(1R, 2 R) -2- [[h5>7-2 - [(IE, 3 
E) - 4- ( 4 - v 7 / - 2 -7iPtD7i-W -1,3 -:/*^X-;i/] - 
1, 3 -S?*3rD->- 5 )U] 9-*] -1- (2, 4-^7KD7i-W 
5 -1- [(1H-1, 2, 4 - h U TV-)V- 1 --T.H') 7*n^i/] 

(1) 2 - [CtfX + #x*»;./n x^;i.= (1 

R, 2R) -2- [[h^>7,-2- [(IE, 3E) -4- (4-v7;-2- 
7W.D7I-W - 1 , 3 -7^ yl-M -1,3 -> ^^Fit>- 5 --f ;V] 
10 -1- (2, 4-v , 7J^D7ir;H -1- [(1H-1, 2, 4 - b 

U T X /-)V- l --f;i/) ^^^] tr;i- = ^;i/^^— h (120 mg, 1.52 xio-* 

moth f- + X h U 7i-M^7>f >/^75?DA (2 mg), Rtffh?*^ 
h'J7x-j^X70 (2mg) 5'7^PD^> (1.2ml) jg 
^iCiSTtfD U ->*> (215mg, 3.04 mmol) I mttomW L fc. 

15 K'F&Jfcfll 1 3 - (3) fc|5l^lcSaSL, «Ggttftf« 87.5 mg 76%) 

NMR hJV (400 MHz, D 2 0) <5 ppm : 1 . 1 S (3H, d, J=7Hz), 2.81 (1H, in), 

3.43 (1H, br t, J=12 Hz), 3.46 (1H, br t, J = 12 Hz), 3.59 (1H, ra), 3.85 (2H, 
m), 3.95-4.15 (2H, m) , 4.22 (2H, a), 4.97 (1H, br d, J=4Hz), 5.21 (1H, br 
20 d, J = 15 Hz), 5.34 (1H, br d, J=15 Hz), 5.65 (1H, br dd, J=15, 5 Hz) , 6.41 
(1H, m), 6.63 (1H, br d, J=16 Hz), 6.80-6. 95 (3H, m) , 7.25-7.60 (4H, m) , 
7.88 (1H, s), 8.26 (1H, s) 

I RX^v? Ml/vmax KBr cm" 1 : 3418, 2231, 1749, 1615, 1600, 1504, 1418, 
1385, 1276, 1257, 1141. 
25 T*X^h;U m/z (FAB): 755 <M*H). 

(mmmi 7) 

(1R, 2R) - 2- [[h^>X-2 - [(IE, 3E) - 4- (4-yJ7 
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- 2 -7MD7xZJV) - 1 , 3 -7$ zS3L-)\<-\ - 1 , 3 - v'^l* > - 5 
-<M 9-*] - 1 - (2 , 4 -z?7)V*U 7x.~)V) -1- [(1H-1, 2, 

4 - h »j 7*s-)V- i — r 7*p tr a- = 2 - (t f n ;p) ^ 

>l/7- h <0!|5K#-ff 5-1) 



5 (1) 4-^b^i/^>^.)V=2-[(7U;i-t^v'*JV^-Jl')* + i/^?JH 

miRCDl (3H) -'fV^> , ;77;> (740 ng, 5. 52 mmol) fc*»flS* U 
(310 mg, 5.52 mmol) £ ;* ^ 7 7k (2:1) 2g£-&% (10 ml) Ktf 

10 ftStlfcaSto* 40rteiqJ!ftbfc#S*£#>:/T!te«L&. #Sn&BH** 
N, N-^^fJV^JVATS H (10 ml) 4-/h*'>^>5?^ 
= ^PUH (865 mg, 5.52 mmol) * 1M X fco M"&tJ £ 1 WfM 1 0 0 *C TJJDf^ b 

15 cnft5>*OD*^>(10iil)fcaMPU 4-(N,N-^^f.)I/73 /) tf U ^>(673 
mg, 5.51 mmol) t 9 U a 3r&7 V )U (664 mg, 5.51 mmol) * 0 'CTJbflA, ^® 

v-U*y;i/ 60g £JE^fc# ^ Ai7 a"? h^77>f-l:#L, ^3r+i->- 
20 iilfJl' (5:1) i^itgai, HBBfc-&'^ 905 mg (JR^ 46%) 

MK X<*9 h)V (400 MHz, CDCl 3 )<5ppm : 3.82 (3H, s), 4.66 (2H, dt, J=6, 
1 Hz), 5.28 (1H, br d, J = 10 Hz), 5.29 (2H, s) , 5.38 (1H, br d, J = 18 Hz), 
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5.61 (2H, s), 5.95 (1H, ddt, J = 18, 10, 6 Hz) , 6.91 (2H, d, J=9Hz), 7.35-7.40 
(1H, in), 7.39 (2H, d, J=9 Hz), 7.50-7.55 (2H, m) , 8.02 (1H, d, J=7 Hz) 

1 R%^C h)V v max neat cm" 1 : 1750, 1716, 1614, 1516, 1 248 
YXX^^h^ m/z (FAB) : 356 (M + ). 

5 (2) 2-[(7'JWy*J^^)t + ->^5 1 Jl']Sl« 

( 1 ) T*mtz4 h^r^^y ; J)V= 2 - [(T U JVtf-JU) >' 

*^){>]^>V7- b (6.80 g, 19.1 mmol) i7-V-^ (5 g) (DM^M* b 

V7)i*nmn (lomo iz^nx-mmz^fro m&m& 15 ttmmwi-fc'&. v 

10 Zt\Z^Y), Ummt^m 3. 87 g (IK^ 86%> Tlfi@#:iLTf& 0 

NMRX^^h.^ (400 MHz, CDC1 3 ) 5 ppm : 4. 68 (2H, dt, J = 6, 1 Hz), 5.29 (1H, 
br d, J = 10 Hz), 5.39 (1H, br d, J=17 Hz), 5.67 (2H, s), 5.94 (1H, ddt, J = 17, 
10, 6 Hz), 7.40-7.50 (1H, m) , 7.60-7.65 (2H, m) , 8.15 (1H, d, J=8Hz), 11.5 
(IH, br s). 

15 (3) (1R, 2R) -2- [Ch5>7>-2- [(IE, 3E) -4- (4-v 
7 J ~ 2 -7^tn7iZ,)b) -1, 3 -7?i?2L-n'] -1, 
- 5 - -Oil - 1 - (2 , 4 ->'7WD7i-W - 1 - [ ( 1 H — 1 , 

2 , 4-h'J 7V-)\/- 1 JlO 7°P = 2 - 1(7 'J ,0- # * v- # 
#-JU)^^> ^^jl-]^>^T- h 



20 (2)T#fc2-[(TU.^^-^->*;i^-.^)^^->^^Jl']^l>S^(850 mg, 

3.60 mmol) ^i?^DD^>(5 mlHC^L, N, N-y^fJ^J^7$F 
(0.05 ml) tmt**W )V (570 mg) £tt]X.7c„ S^^ilT 1 PSP^^ 
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#x;W ;*-*->*^jl/] ^>^JV = ^n'JF5#fe 0 

1 T3zB^£ 4 - [{IE, 3E) -4- [h^>^-5- [[(1R, 2 
R) - 2- (2, 4-v , 7JWD7x-W - 2 - t h'D + J'- 1 ^-H' - 3 
5 — (ih— i, 2, 4— h i --f ;u) b°)H -1,3- 

> J ^=lrU->- 2 --f ;w] -1,3 -y*^x-;i<] - 3 -7JW^-a^>V- h u 

;U (1. 63 g, 3.00mmol) 1 7K^ib^" h 'J # A (55%&£?ftxf XA 0 *^ a > ; 144 
mg, 3.3mmol) *5ck^±T^#fcffiMCD 2 - [(7U JW^v^M^) 

^>y-r;u=^au F&m^x&mmi 3- (2) fcerFpmfcfTfco 

tcttU gmx^-^i^ (1 : 1-4: 1) ig-a-MT-f&ffiL, «aa-ft:^ 
#11.68 g (JR4S74K) *jft*t6*T?#iiK©0#:£LT»fc. 
NMRX^WW (400 MHz, CDCl 3 )<5ppm: 1.46 (3H, dd, J=7, 2 Hz) , 3.05 (1H, 
tt, J= 1 1 , 5 Hz), 3.50 (1H, t, J= 1 1 Hz), 3.52 (IH, t, J = ll Hz), 4.00 (1H, 

16 q, J=7Hz), 4.10-4.20 (2H, n) , 4.60-4.70 (2H, m) , 4.98 (1H. d, J=4Hz), 5.28 
(1H, br d, J = 10Hz), 5.37 (1H, br d, J = 18Hz), 5. 45-5.55 (4H, m) , 5.84 (1H, 
dd, J=15, 4 Hz), 5.94 (1H, ddt, J = 18, 10, 6 Hz), 6.57 (1H, dd, J=15, 11 Hz), 
6.73 (IH, d, J=15Hz), 6. 85-6.95 (3H, m) , 7.34 (1H, d, J=9Hz), 7.35-7.45 
(3H, m), 7.55-7.65 (3H, m) , 7.76 (IH, t, J=7Hz), 7.91 (IH, s), 7.98 (IH, 

20 s) 

1 RX^i' bJV v max KBr cm" 1 : 2231, 1748, 1728, 1615, 1504 
TXX^£ b)V m/z (FAB) : 761 (M*+l). 

(4) (1R, 2R) - 2- [[h7>^-2- [(IE, 3E) - 4- (4-3/ 
7y-2-7;i^D7i-.H') -1, 3 -7^v?I^] - 1 , a 
25 - 5 -<1)V\ - 1 - (2, 4 -> , 7WD7xZJH - 1 - [( 1 H — 1 . 

2 , 4 - h U 7V—)V- 1 )\<) 7n b Jl/= 2 - (b h* □ * v- ;* ^JW 

(3) (1R, 2R) -2- [[b^>X-2- [(IE, 3E) -4- 
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(4->7/-2 -7^tD7x-.)V) -1,3 -7? i?X.=-)l] - 1 , 3-5? 
tf*U">- 5 --f )V] - 1 - (2, 4 -^7WD7i-W - 1 - [(1 

H-i, 2, 4 - h u 7 - i --r;io tr;v= 2 - [(7 u;i^ 

^i/^j^-JHt^y^fM^vyy-h (L.52g, 2.00 mmol), fcf* (hU 
5 7i-jm7^» >^PD/!7>^A (5 Bg), RlX#*flS h U ^fJPXX 
(620 rag, 2.13 mmol) *ffi^TSE««l 1- (4) t^T^HIKfT ft ^, #6 

»BfeX5 i ;P-'\*lJ-> (1:1-1:0) «G^« 1.096 g 

(JR^81%) **WI««tltffe. 

10 NMRX^Ml/ (400 MHz, CDC 1 3 ) 5 ppm : 1.46 (3H, dd, J=7. 2 Hz), 3.06 (1H, 
tt, J=12, 5 Hz), 3.31 (1H, t, J=7Hz), 3.50 (1H, t, J=llHz), 3.53 (1H, t, 
J = l 1 Hz), 4.04 (1H, q, J=7 Hz). 4.10-4.25 (2H, ra), 4.73 (1H, dd, J = 13, 7 
Hz), 4.80 (1H, dd, J=13, 7 Hz), 4.98 (1H, d, J=4 Hz), 5.52 (2H, m), 5.84 
(1H, dd, J=16, 4 Hz), 6.57 (1H, dd, 1=15, 11 Hz), 6.73 (1H, d, 1 = 15 Hz), 

15 6.85-7.00 (3H, m) , 7.33 (1H, dd, J = 10, 1 Hz), 7.35-7.45 (3H, m) , 7.50-7.60 
(3H, m), 7.79 (1H, dd, J=8, 1 Hz), 7.89 (1H, s) , 7.94 (1H, s) 
I R7s^9 h)V v max KBr cm" 1 : 3402, 2231, 1 722, 1 61 6, 1504 
TXX^? bJU m/z (FAB) : 677 (M f +1). 

20 (MMM 1 8) 

5?75*?A=2- CC(1R, 2R) -2- Uh7 2 - [(IE, 3E) 

- 4 - ( 4 - >7 7- 2 -7J^D7i^) -1,3 - y'$ v=X~ Jl/] - 1 , 
3 -i?**D->- 5 --f )V1 9=-^-] - 1 - (2, 4 -y*7Wn7x^) - 1 

- [(1H-1, 2, 4 - h 'J TV—)]/ — 1 --i JV) tt)V 
25 J^-JH ^>v\)l' = *X7 7-h (Myj<mn 5-15 <Z>-± f> 'J 7A1) 
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-CN 



(1) (1R, 2 R) -2- [[b^>7>-2- [(IE, 3E) -4- (4->'T 
J - 2 -7WD7i = W - 1 , 3-y^S^I = JH -1, 3-i?^-^rit>- 
5--O10 -1- (2, 4-j?7MD7ilJI') -1- [(1H-1. 

2, 4-h'j7 1 /»;Ki-^^) ^^.^] :/ntf^=2- [[t?* 
5 *>-) *x*uji'] *-*->*3 t ;n ^>^/T-h 

CH 2 ^^ 0 0 



Hlffl 7 - (4) Tf#7t (1R, 2R) - 2- [[h"7>X-2 - [(IE, 
3E) - 4- (4-v-7;-2-7;^n7x^J|/) -1, 3-^^^X = ;H 
-1,3- 5?^-^rU->- 5 --f A-] ^^"] - 1 - ( 2 , 4 - ^7^P7x = ^) 
-1- [(1H-1, 2, 4 - h U 7V—)V- 1 --T^) 7nK^=2 
10 - (th'D^v'^^) A>77-h (540 mg, 7.89 x 10" 4 mol) $^^DD 
^^>-7th=h'J;K(l : 1) ffi&»J* (3 ml) «fl?Lfco f h? 1 /-^ 
(112 ng, 1.6 mmoDitfX (7UW'» (>M V 7 □ tf ;H7 5 J ) *X7^ 
> (Tetrahedron Lett., 30 4219 M (1989 ^) ; 250 ng, 1.0 x 10" 3 mol) 

15 3t#b7c^ 7^)17;^-^ (0.1 ml) fciDAfc. S5l:S^«lS5»WJI«5 
bfc^, tert-^^t FD^t*-> H (ca. 5 M y 1. 5 ml, ca. 7. 5 

mmol) . * OrT-JjnA, ^£^£^MT" 30 #FM#b7i. t^P^l'Kit h U 




F 
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7 > t - ^ A * «t « Att* T*n*nifc# b . T 2/ A T 

»jEET»»***bT#6n"fctt«o»««ft, ->u#y;p i5g£^ 

5 ^fc*7Ai7Q-?h^77^-II#b, StlfJl/-A*D-> (2:1-1 : 0) 
fi-&»fl&T*tfi-U $€>(C V+MPfrftm HPLC [LC- 9 0 8 ; 0*^Wli 
91 ; GPC#^A JAIGEL-1H (20 mm i.d. X 600 mm) t JAIGEL-2H (20 mm i.d. 
X 600 ram) * Qfc£l Ofc Va T^ffl ; ^DOsft^A] TillT, ffifSfb 

3^363 mg (JK^ 54%) £Mfi©#iH4©Elflc& L-T*§&. 

10 NMRX^MU (400 MHz f CDC 1 3 ) <5 ppro : 1.45 (3H, dd, J=7, 2 Hz), 3.05 (1H, 
tt, J= 1 1 , 5 Hz), 3.50 (IH, t, J = 1 1 Hz), 3.53 (1H, t, J = l 1 Hz), 4.01 (1H, 
q, J=7Hz), 4.10-4.20 (2H, m) , 4.50-4.60 (4H, m), 4.99 (1H, d, J=4Hz), 5.24 
(2H, br d, J=10 Hz), 5.34 (2H, br d, J = 18 Hz) , 5.40-5.55 (4H, m) , 5.71 (1H, 
dd, J=15, 4 Hz), 5.85-6.00 (2H, m) , 6.57 (1H, dd, J=15, 11 Hz), 6.73 (1H, 

15 d, 1 = 15 Hz), 6.85-6.95 (3H, m) , 7.34 (IH, dd, 1 = 10, 1 Hz), 7.35-7.45 (3H, 
m), 7.57 (IH, t, J=8Hz), 7.62 (IH, td, J=7, 1 Hz) , 7.72 (IH, d, J=8Hz), 
7.76 (IH, d, J=9 Hz), 7.90 (IH, s), 7.91 (IH, s) 
I R7.^d7 b)\< vmax KBr cm" 1 : 2231, 1724, 1615, 1504 
T X X 2/ Ml/ ra/z (FAB) : 837 (MHl)„ 

20 (2) >-V>>OA= 2 - CC(1R, 2R) -2- [05>X-2- [(IE, 3 
E) -4 - (4 ->7; ~ 2 -7;WD7i-f) -1, 3 - 7 ? z?JL-)l>] - 
1, 3 5 --f JV1 -1- (2, 4-i?7MD7i-^) 

- 1 - [( 1 H- 1 , 2 , 4 — h'J yv—)\>- 1 — -HIO ^Ci#^>'] 

25 ( 1 ) (1R, 2R) - 2- [[h7>X-2 - [(IE, 3 E) - 4 - 

(4 ->'77 - 2 -7Jl'tD7i-W - 1 , 3-^^I~M -1, 3 - S? 

5 ->f ;H 5=-^] - 1 - (2, 4 -> , 7)V*n7x^.)l') - 1 - [(1 
H - 1, 2, 4- HJ7V-JI/- 1--OW) -?U\Z)V=>2~ CCtfX (7 
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»J 7fc*3frU;P] Or* ^>V7-h (1. 55 g. 1.85nnol> t, 

(h'J7xrj^X7^» A'^^^A (20 mg) J?^DD^^ 
> (13 ml) \zmM^^t^o m&W.\Z^UT°¥u U (2.63 g, 37.0mraol) £ 
JDA 0.5l$llfl»#U&. ^TlHWiJl 3- (3) £-p5U3*K:*aHU «0BB«^^ 
5 ® 1.22 g (JRJP 76 ft) **i«0«fiB#t lT»ft. 

NMRX^Ml- (400 MHz, D 2 0) <5 ppra : 1.27 (3H. d, J=7Hz), 2.95 (1H, m) , 
3.40 (1H, t, J=ll Hz), 3.45 (IH, t, J=ll Hz), 3.79 (1H, q, J = 7 Hz) , 3.93 
(1H, m), 4.05 (1H, m) , 4.90 (1H, dd, J = 16, 7 Hz) , 4.95 (1H, d, J=5Hz),5.03 
(1H, dd, J=16, 7 Hz), 5.35 (1H, d, J=15Hz), 5.44 (1H, br d, J=15Hz), 5.67 
10 (1H, m), 6.34 (1H, ra) , 6.68 (1H, br d, J = l5Hz), 6.85-7.00 (3H, m) , 7.20-7.30 
(1H, in), 7.30-7.45 (3H, m) , 7.50-7.65 (3H, m) , 7.76 (1H, d, J=8Hz), 7.84 
(1H, s), 8.23 (1H, s) 

I RX^£ Ml/ vmax KBr cm -1 : 3414, 2231, 1722, 1615, 1503, 1418, 1387, 
1275, 1257, 1205, 1139 
15 7XX^nJN/z (FAB) : 801 (M 4 +l) 

Ttmftffi : C„H M FaN 4 0,PSNa 1 -4H 1 0 h UTft^ffi : C, 48. 17; H, 4.39; N, 6.42; Na, 
5.27. frffim : C, 47. 94; H, 4.31; N, 6.39; Na, 5.07. 

&MW 1 9 ) 

20 2 - [[(1R, 2R) -2- [Ch^>X-2- [(IE, 3E) -4- (4- 

->7;-2-7WD7i = M -1, 3-7^v , X-JH -1, 
>-5--f.U<] -1- (2, 4-i?7WQ7i=;i') -1- [(1H- 

l , 2, 4-bU 7V-)l- l -4 )V) 7°p*^'>] ^;utH-;p] ^> 

^=hHa^> = 7,i;^t-h (^^#-^5-5) 



25 



WO 02/066465 



PCT/JP02/01500 



-183 



H( 




F 



(1) 7'J^=[2 - (4 - ^ h*is^>>)l**r^) ft = 7, 

O 



TiT^Ol (3H) VO"/y 7 / > (805 rag, 6.00 mmol) £7kgHfc;fr U 
£A (0.34g, 5.9mmol) ;* * / - * (2:1) M&mm (5 ml) Kltf/u 

N, N-^^fJ^M7 5F (10 ml) }CttA,^£-a\ 4 - * h * > >*;P 
= ^n'JH (987 mg, 6.30 mmol) U^m* 1 ISfBH 1 0 0 "CT-ML 

io -fcrnm. v ^ * ^ a ts£^> «jsET»ii £ u *c * dan # <o mm® £ # It «, 

Hti*^^aa^^>(lOml)te:»»U, h'Jlf^75> (976jul, 7.00mmolK 
4- k!'J5?> (10 rag), Ktf&tttfll 1 4 - (1) 

7U^=4- i ?DD-4-t4 : y^7-h (1.06 g, 6.00 mmol) ^ICOt 

Tin A, ^^t? l n#F^m#bfco il^^iixf^TWL, 7kt*tt*Tf« 

^>-B8lf^ (4:1-3:1) jg^»j»T»ttib, HfKft;<&tl 1.00 g 

(1M40%) **#tftlA«»tbT#&. 
NMR XH7hA> (400 MHz, CDC1 3 ) 6 ppm : 2.68 (4H, m), 3.82 (3H, s), 4.59 




O 
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(2H, br d, J=6 Hz), 5.23 (1H, br d, J = 10 Hz), 5.28 (2H, s), 5.31 (1H, br 
d, J = 18Hz), 5.54 (2H, s), 5.90 (1H, ddt, J=18, 10, 6 Hz), 6.91 (2H, d, J=9 
Hz), 7.35-7.40 (IH, in), 7.39 (2H, d, J=9 Hz), 7.45-7.55 (2H, m) , 8.00 (1H, 
dd, J=8, 1 Hz) 

5 I RX^? h ft v max neat cm" 1 : 1737, 1614, 1516, 1249 
•VXX^ b)l m/z (FAB) : 413 <MHl)„ 

(2) y U )V= 2 - [[(1R, 2 R) -2- [[ h 7 >X - 2 - [(IE, 3E) 
- 4 - (4->7;-2 - 7)WD7x-JP) -1,3 i?JL~)V\ - 1 , 

3 -y-*3cV>- 5 --r;n ^tf] - i - (2, 4 -i;7Ro7i^.w - 1 
io - [(ih-1, 2, 4 - j> u rv-jif- i --r ;io :/n^*~>j 



(1) T#fc7 u >U = [2 - (4 h^i/^^v 5 ^^"^^) #;i/#-;i/]^> 
i/i-— h (620 mg, 1.50 mmol) t7^V- Jl' (600 nig) ft M) 

15 T»»*s*tfc. nenfcafifts^^DD^^^oaDcjsiRu, n, n- 

i?^fJV*JU7 5 H (0.02 ml) tiKit^*-* V )l (300 mg) ^JP^fc. *g-£r 

;i-=2- (? d d#;i^x;i<) ^OvVI^t,^ h 

###J 1 4 - [(IE, 3E) -4- [h^>X-5- [[(1R, 2 

20 R) - 2 - (2 , 4 - i?7WD7x=^) - 2- kl*D + J/-l - 3 
- (IH-1, 2, 4 - b U 7 V-)V- 1 JU) ^atf;i/] -1, 3- 

i^^-^it>- 2 -<f JIO -1.3 v?X-)U] -3-7j^O^>>/-hiJ 
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)V (814 mg, 1.50mmol) h'J^A (55%#£ift-x^ X/\°-'>a > ; 74 mg, 

i.7mmoi) $>&z$±'entcnm<DT U 2 - ( £ n a * ^>>*;l/ = 

Hfc/flV»T5*M« 1 3 - (2 ) i^TIWHi^ff^ofe. H5n&14 

5 ;i^-/\^-^> (1:1 ~4: i ) m^mur-mmv, mmt&m uzmgmm 30,%') 

NMR Ts^ty b)U (400 MHz, CDCl 3 )<5ppm: 1.46 <3H, dd, J=7, 2 Hz), 2.60-2.80 
(4H, m), 3.05 (1H, tt, 1 = 11, 5 Hz) , 3.51 (1H, t, J=llHz), 3.53 (IH, t, 1=11 
Hz), 4.02 (1H, q, J=7Hz), 4.10-4.20 (2H, m) , 4.59 (2H, d, J=6 Hz), 4.99 

10 OH, d, J=4 Hz), 5.23 (IH, dd, J=10, I Hz), 5.31 (1H, dd, J=I8, I Hz), 
5.45-5.55 (4H, m) , 5.85 (IH, dd, J=15, 4 Hz), 5.90 (IH, ddt, J = 18, 10, 6 
Hz), 6.57 (IH, dd, J = 15, 10 Hz), 6.74 (IH, d, J=15 Hz), 6.85-6.95 (3H, m), 
7.34 (IH, d, J=9 Hz), 7.35-7.45 (3H, m), 7.55-7.65 (3H, in), 7.79 (IH, t, 
J=7 Hz), 7.90 (IH, s), 7.95 (IH, s) 

15 I RX^£ b)V v max KBr cm" 1 : 2231, 1734, 1615, 1504 
TXX^^h;!/ m/z (FAB) : 817 (MHl) e 

(3) 2 - [[( 1 R, 2R) - 2- [[h7>X-2 - [(IE, 3 E) - 4 - (4 
- 9 syj - 2 -7WD7z-;W - 1 , -1, 3-5?** 

•#->•- 5 -1- (2, 4-^7;PtP7i-^) -1- [(IH 

20 -1, 2, 4 - h U 7V—)V- 1 --f.il/) Zfutf^i/] -h)Vi£~)\>~\ ^ 

>^=tFpy> = x^^-h (®ts@w^^^) 

( 2 ) TllfcTU .)P=2 - [[(1R, 2R) - 2- [[ h ^ >X - 2 - [(IE, 
3E) - 4- (4-5/7/-2-7^tD7i^) -1, 3-7^yI-.W 

-1,3 -5- 5 --r;u] 5"*] - 1 - (2 , 4 -77.1^071^) 

25 -1- C(1H-1, 2, 4-VV7V-)V-l-^ )V) ^a#*>-] 
^>5*Jl/ = *£ £>^— h (150 mg, 1.84 x 10' 4 mol) t tfX (h 
U 7i^*X7^ >) v^DD/^i-^A (2mg) ^-7^DP^> (1.5ml) 
fc^dlfc. fg^^)(C7K CO. 1 ml) ^Jn^-fcm, 7Ki{bhU^^XX (80 mg, 
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2.7 x 10-* mol) £ 5#*MtT<$o< OMTML 7111=?% £ S S fclilMT 15 

-«ffiU SSKUlJ-f HPLC [LC- 9 0 8 ;-B ; GP 

Cft 7 & JAIGEL-1H (20 mm i.d.X 600 mm) t JAIGEL-2H UOmmi.d.X 600 mm) 

zmmK-Dtz^-emm ^dma] tisix, ««b^«» 123. 9mg 

NMRX^KJl- (400 MHz, CDCl 3 )<5ppm: 1.47 (3H, dd, J=7, 2 Hz), 2.65-2.75 
(4H, id), 3.06 (1H, tt, J = ll, 5 Hz), 3.52 (1H, t, J=llHz), 3.54 (1H, t, J = ll 
Hz), 4.05 (1H, q, J = 7 Hz), 4.10-4.20 (2H, m) , 4.99 (IH, d, J=4 Hz) , 5.43 
(1H, d, J=13Hz), 5.49 (1H, br dd, 1 = 15. 3 Hz) , 5.56 (1H, d, J = 15Hz), 5.59 
(1H, d, J = 13 Hz), 5.84 (1H, dd, 1 = 15, 4 Hz) , 6.57 (1H, dd, 1 = 15, 10 Hz), 
6.73 (1H, d, J=15Hz), 6.85-7.00 (3H, m) , 7.33 (1H, d, J = 10, 1Hz), 7.35-7.45 
(3H, m), 7.55-7.60 (3H, a), 7.89 (1H, t, 1 = 7 Hz), 7.90 (1H, s) , 8.09 (1H, 
s) 

I RX^^7 h )V V max KBr cm" 1 : 2232, 1729, 1616, 1504 
~?*7s19Y)V m/z (FAB) : 777 (M*+l). 

20) 

Vi ^A = (S) - 3-757-4- [4- [(1R, 2 R) -2- 
7.-2- [(IE, 3E) -4- (4->7/-2-7JPtD7i^) -1. 
3-^i?I-l] -1. 3 5 — f ^3 - I" (2, 4- 

J?7KB7x=*) -1- CUH-1. 2, 4-h'J7^-l-fW 

yp#*->] -4-**7:/H*~>J -4-^V7f5-h (0>J5k# 
^ 4-12 <Dj- h U 
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( 1 ) t e r t -y^;P= (S) - 3 - [( t e r t -t^is-fy )Vi£ — 

.^75 7] -4-^-^7-4- (2, 2, 2 — hU^nPXN^v) ^^^-h 



mm<DN- ( t -r/h*^*.^-^) -L.-TXA^^>iE=i3 - t - ^ 
^xxfJHyvi'nA^v'jyy^t^CAl (1.00 g, 2.12 mmol) 
5 >&mmm (Dowex 50W-8X, 1 N ?KM:t- MJ ^A7j<^&m>T Na SIK L-£: & 
£> ; 5ml) fctfU **/-;PT»ajb&. 7 5 # *> a >£MflET*@H§ 

U #6nfc3S«*** (50 ml) zKgMRfc lNtttBft* (22 ml) * 

10 v^PP^^> (10 ml) llgil, b'Jx^;i/T5> (420jtii, 3.0mmol) t 
^Dn«2, 2, 2 - h U ^DDIf^ (466 nig, 2. 20 mmol) X 

15 i/Vtllffr 15g*ffiU&*7A^D'7hi/7 7^-l:^L, A*+J->- 

Mx^;i/ (2:1) iH-£i£J»T}#jiJL, lUfB'ft;^ 627 mg (JR^ 73°o) *m 

NMRX^^ h)P (400 MHz, CDCl,) <5 ppm : 1. 44 (9H, s) , 1. 46 (9H, s) , 2. 79 (1H, 
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dd, J = 17, 4 Hz), 3.01 <1H, dd, J = 17, 5 Hz) , 4.68 (1H, m) ,. 4.86 (2H, s) , 5.54 
(IH, br d, J=9 Hz) 

I RX^^ h;U v max CH 3 Cl cm"' : 3439, 2982, 2934, 1769, 1717, 1498 
h)l- m/z (FAB) : 420 (MM-l). 
6 (2) TU;P= (S) -3 - (7U>t*'>A.)H-Jl'75;) 
4 - (2, 2, + y^-y—h 

( 1 ) t e r t -^^;U= (S) - 3 - [( t e r t - Zf^)V) Or**/ 

%)V#~)V7 3.<n - 4-^ + y-4 - (2, 2, 2- h'J^nih^v') 7 
(605 rag, 1.48 ramol) ShiJ7^D»S (2.5 ml) (C*MU 1 U# 

(5ml) ->MV^Ot:jH^7S> (1.8 

ml, lOmmol) i:7Pn«7U^ (624 mg, 5. 18 nnol) SSlT'JD^fc. jg-& 

A^P7h^77^-ic:#L, ^-tr^-wax^^ (4: 1) u^mm-^mm 

U ^mik&WZM rag (iR^67?o) S|fi«itLX#fc. 
NMR X^ -^ h;U (400 MHz, CDCI3) 5 ppm : 2. 95 (1H, dd, J=18, 4 Hz) , 3. 16 (IH, 
dd, J=18, 4 Hz), 4.55-4.65 (4H, m), 4.73 (IH, d, J=12Hz), 4.79 (IH, m), 
20 4.82 (IH, d, J = l 2 Hz), 5.23 (IH, br d, 1 = 10 Hz), 5.26 (IH, br d, J = 10 Hz), 
5.32 (2H, br d, J = 18 Hz), 5.77 (IH, br d, J=9 Hz), 5.85-6.00 (2H, m) 
I RX^i 7 h)Pvmax CH 3 C1 cm-': 3356, 1767, 1732, 1512 
TXX^i' b)V m/z (FAB) : 388 (M + +l)„ 
(3) (S) -4-7U;i/t*'>-2- (7UJ^*y.t^^^^75;) -4 

25 

(2) T^fcTUJP= (S) -3 - (7 l JJW+->*^3j>*-^7>y) -4- 
^-^y _ 4 _ (2, 2, 2 - h U -37 D PX h*->) 77- 7- h (350 mg, 9. 02 x 
10-" mol) (1.8 ml) «j§PL* (350 mg) 
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Mm-rmm*m3ki>t£ a mmm^mm^)v\zmmv, o.2n %LWt*tm 

$!fBtel^<Z>M I & ISO rag (J|Xi£78%) £#t5it£?ai«^i: 

5 bT#fc. 

NMRX^£ Ml/ (400 MHz, CDC1 3 ) <5 ppm : 2.91 (1H, dd, J=17, 5 Hz), 3.10 (1H, 
dd, J = 17, 4 Hz), 4.55-4.65 (4H, m) , 4.68 (1H, m) , 5.23 (1H, dd, J=ll, l _ Hz), 
5.27 (1H, d, J=10 Hz), 5.32 (2H, br d, J = 17 Hz), 5.79 (1H, br d, J=9 Hz), 
5. 85-6.00 (2H, m). 

10 (4) 7U^= (S) -3- (7'j;^>'*;^^75/) -4- [4- [(1 
R, 2R) - 2- l[b?>X-2 - [(IE, 3E) - 4 - (4-$sTS - 2- 

3 - ^^^x-;i/] - 1 , 3 - v^-^it>- 5 --f 

-1- (2, 4-^7A't07i^) -1- [(1H-1, 2, 4 - h 

'J77-^- 1 -<;i/) p<^;n :/p#*>/J - 4-t4y7*h4>'] - 4 

15 *V^?-b 



/> - 4 VSfrE6©t&SS& (180 mg, 7.0 x 10" 4 mol), «#<J 1 1 T#fc 

(1R, 2R) -2- [[ b ^ - 2 - [(IE, 3E) -4- (4-y77- 
2-7WD7i^)-l, 3 -^^^X-)U] - 1 , 3 5 - 

20 ^^"3 -1- (2, 4-y7WD7i^) -1- [(1H-1, 2, 

4 - h 'j i --f )V) :/ □ tr;u= 4 - t h d*^:/^^- h 




(3) (S) -4-7UW->-2- (7UJ^ + v'.*i^-^75 
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<364 mg, 5.79x 10"* raol). Rtf, 4 - (N, N-S> * *)l>7 5 J ) tf U 5> > U83mg, 
1.50 x 10- 3 mol) £>^an**> (2 ml) e*tf>L, lit 2 - * n P - 1, 
JK^^V I J^A = ^D , J H (118 mg, 6. 98 x 10" 4 raol) $J)P^-, 

j-\ZftV. m&X.T-fr-^^-y-y (2 : 1-1 : 0) fi^»SSET»ffib, ffiBB 

386 mg (JR*-77») §tf^»^Itt<OH#i: Utllfc. 
NMR X^MU (400 MHz.. CDCI,) <5 ppm : 1.35 (3H, dd, J=7, 2 Hz), 1.90- 
10 2.00 (2H, m), 2.35-2.55 (2H, m) , 2.90 (1H, dd, 1-17. 5 Hz)„ 3.00-3.10 (2H, 
m), 3.52 (2H, t, 1 = 11 Hz), 3.92 (1H, q, J=7 Hz), 4.10-4.25 (4H, m) , 
4.55-4.65 (4H, m) , 4.65 (1H, m) , 5.00 (IH, d, J=4Hz). 5.20-5.35 (6H, m), 
5.80-5.95 (4H, m) , 6.58 (1H, dd, J = 15, 10 Hz), 6.74 (1H, d, J = 15 Hz), 
6.85-7.00 (3H, m) , 7.30-7. 35 (2H, m) , 7.40 (1H, dd, J=8, 1 Hz), 7.57 (1H, 
15 t, J=8 Hz), 7.90 (1H, s), 7.92 (1H, s) 

I RX^i? h ;i/ v max KBr cm" 1 : 3359, 2231, 1737, 1615, 1503 
■ST 7 7^9 b)V m/z (FAB) : 868 (MHO. 
(5) 7^<7A = (S) - 3-75^-4 - [4- [(1R, 2R) -2- [[ h 
7>X-2- [(IE, 3E) -4- (4-f7;-2-7KD7z^) - 
20 1, -1. 3-^**U->-5--f>W] "I" (2, 

4-S?7JV*n7x=JO -I" [(1H-1, 2, 4- h'JT^-JU- 1 

IBB KKk-a ^3) 

(4) T|lfc7'J.JP= (S) -3- (y'JW+i'*^^?;) -4- 
25 [4- [(1R, 2R) -2- [[h7>X-2- [(IE, 3E) -4- (4- 
, >7 j _ 2 -7Jl'tD7x-JlO - 1 , 3 -:7**S?X-Jl'] - 1 , 3 -5>:**U- 
> _ 5 -^^.] 3^] -l - (2, 4-'77JWn7i-^) "I" [(1H- 
1, 2, 4 - h 'J TV-.H'- 1 JlO 7°D^>'] - 4-* + 77b 
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*'>3 - 4 -t+V^f 7- h (200 mg, 2.30 x 10' 4 mo I) «h> tfX (h'j7 
J » >^PD/tr;W (5mg) £, >^np^^> (1 ml) iz 
mm^HTzo m-Btmz&WW D U (65 mg, 9.4 x 10' 4 niol) <h7K^-fbh 
'J^J^X (67 mg, 2.3 x 10" 4 mol) ^in^-^a-C 10 frfeUStffi L-fc 0 U&tik 

3:1 ©^Mfctt^IS-fr, m-f*>&t0Lffim (Dowex 50W-8X, ^hU^A 

n, iN7K^^^- h u v&ymmzm^Tmm; 10 mi) 7j<T^atsbfcc 

m«6fc7 7 £ a >£iilfU #£>ftfc3|@^£ Cosmosil 75 C 1? -PREP (^-^3^ 
-f ; 10 g) O^feiffiA^A^DV b^^-fcttU 7j<-^^y 

io -)v (i:i~3: 7 )■ n&mm-vmm Ltc. m^ftyy^->3 >^mmrmm 

NMR X-^Z? h )V (400 MHz, DMS0-d 8 ) 5 ppm : 1.24 (3H, d, J=7Hz), 1.82 (2H, 
quint, J=7 Hz), 2.12 (1H, dd, 1 = 15, 8 Hz), 2.22 (1H, dd, J=15, 4 Hz), 

15 2.30-2.50 (2H, m) , 2.98 (IH, tt, 1=11. 5 Hz), 3.40-3.50 (3H, m), 3.59 (1H, 
q, J=7Hz), 4.00-4.10 (4H, m) , 5.06 (1H, d, J=5Hz), 5.24 (1H, d, J = 15Hz), 
5.40 (1H, br d, J=15 Hz), 5.90 (IH, dd, J = 15, 4 Hz), 6.59 (IH, dd, J = 15, 
10 Hz), 6.83 (IH, d, J = 15 Hz), 7.10-7.20 (IH, m) , 7.20 (IH, dd, J = 15, 11 
Hz), 7.25-7.35 (IH, m) , 7.45-7.55 (IH, m) , 7.67 (IH, dd, J = 10, 1 Hz), 7.84 

20 (IH, dd, J = ll, 1 Hz), 7.89 (IH, t, J=7Hz), 8.05 (IH, s) , 8.42 (IH, s) 
h)l> m/z (FAB) : 766 (M + +l) 0 

(mmm 2 1 > 

v?7v , «7A=2- [[(1R, 2R) - 2- [Ch9>X-2 - [(IE, 3E) 
25 - 4 - (4 - z/7 J - 2 - y)VHrU 7HJI-) - 1 , 3 - 79 5>X X )V1 - 1 , 
3 5 --f )U] - 1 - (2, 4-5?7^tD7z = JW - 1 

- [(1H-1, 2, 4 - b 'J 7V-fr- 1 --Ol') ^Jl'] ^QJl**^] 

-6-^h*i/^>^Jl/ = ^X77-h (09*#^ 5-24 O-^ h »J 



PCT7JP02/01500 




(1) 3 h^f- 1 , 2 -^>if 

4 - * h^>-l ( 3 H) -^y^> , /77/> (J. Org. Chem. , 52 #, 129 
K (19S7 30 ; 1. 64 g, 10. 0 mmol) 0fh7k( f D75> (30 ml) m 

5 f££ OtCtWLTt^^^, TkmfcfcVmV ^OA (652.2 rag, 30 mmol) 

^^j^mmmmr, 2mm^m^^tzc ^mz^mvr^ 2nmm. 
7k®m (20 mo ^j&n^fc. ^m^nm^)v^miy, mmm^mnmt± 

10 ^-y> (2:1-4:1) *g£MT^tfJL, *Hi2te^ 1.31 g (iK££ 78%) 

ss^95r^wr-s^^s^i:Lr#^o 

NMR h;i/ (400 MHz, CDC1 3 ) <5 ppm : 2.6 (2H, br), 3.87 (3H, s) , 4.75 

(2H, s), 4.86 (2H, s) , 6.91 (1H, d, J=8Hz), 6.98 (1H, d, J=8Hz), 7.28 (IH, 
t, J=S Hz) 

15 I RX^i/ bJV vmax KBr cm"' : 3275, 1588, 1262, 1043, 1010, 787 
VXX^£ bJl' ra/z (EI) : 168 (M'K 

(2) 2 -[ (ieTi-y^JW^T-fri/V )V) 6 h+y^> 

< 1 ) T~%tc 3-*h*2/-l, 2 -^>'if >>'^^y (1.30 g, 7.73 

20 ramol) Sf h7th*P77> (15 ml) 0 °C {C^^P U T V> o * 

^, -T5^y-;i' (526.2 mg, 7.73 mmol), l&tf ter t - 7^)l> P a P > ; ;* 
~>^> (1.165 g, 7. 73 mmol) *jUD^fc 0 l&^§g^T?2S#F B 1j|^i, 7K££Q 
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7A^n?h^77^-i:#l, S^mx^-^*^ (1:4) fi 
ffiU «E<fb£«H.156 g (JRJ* 53X) S«l««»i:bT#)t. 
5 NMR (400 MHz, CDC1 3 ) (5 ppm : 0. 11 (6H, s) , 0.91 (9H, s) , 3.03 

OH, br), 3.86 (3H, s), 4.77 (2H, s), 4.79 (2H, s), 6.88 (1H, d, J=8Hz), 
6.94 (IH, d, 1=8 Hz), 7.24 (1H, t, J=8 Hz) 

I RX^i? b)i- v max CHC1 3 cm" 1 : 2957, 2931, 1588, 1472, 1463, 1264 
7X7^? b)V ra/z (FAB) : 283 (MHO. 
10 (3) i?7'J^= 2 -[ (teTt-79-)l>&*?')UisV )V) 3r * i/ * ? Jll - 6 

(2) Tf#fc2 -[ (tert-^5 1 ;|/v ! ^5 1 Jt->>j;i/) * * -> * 7 )W - 6 - * H 
^>^>> ? ;P7;pn-;Kl. 13 g, 4. OOmmol),-^ h ;M672.3mg, 9.6mmol), 

t*X (7 'J vO (>W V/n tr;UT5 /) *X7-f > (Tetrahedron Let t. , 

15 30 #, 4219 M (1989 ¥) fcffifc 1 . 37 g, 5.6mmol), Jk.T$ ter t-:/^ Jl' t H O 
^;W^-^->H (80%^-tert-7^;i^^;t^5> ; ;*;]^g?;0.9 g, Smmol) 

*^«&0ai - (i o) chiRi^^^^rs^s-a-Maf sditcck MitiLxm 

pm*^-^*"!*- (1 : 6~1 : 2) T?»tJUU 
20 SeBft-&«» 1.07 g (IR* 60X) *E&*!lR4feft£: LTifc. 

NMR (400 MHz, CDC1 3 ) 6 ppm : 0.10 (6H, s) , 0.93 (9H, s) , 3.84 

(3H, s), 4.49-4.52 (4H, m), 4.86 (2H, s), 5.22 (2H, dd, J = 10, I Hz), 5.25 
(2H, d, J=6Hz), 5.33 (2H, dd, J=17, 1Hz), 5.91 (2H, ddt, J = 17, 10, 5 Hz), 
6.83 (IH, d, J = 8 Hz), 7.12 (1H, d, J=8 Hz), 7.33 (1H, t, J=8 Hz) 
25 I Ml/ vmax CHC1 3 cm" 1 : 2956, 2931, 1591, 1472, 1270, 1015 

7X7^^7 b)l< m/z (FAB) : 443 (M*+l). 
(4) i?7V)V= 2 - (h h'D + v^fAO - 6 ^M>'^ = *777 
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(3) THfc^7'J^=2 -[ (tert-:/f )!/>^f ;i/i"J )V) * Is * 7 )V1 
f + ->^>^ = $X7 7- K (1.03 g, 2.33 minol) Of h7kh'D7 

y> (10 ml) mmz, f h7^7> ; E^9A = 7^tU H (1 Nf h 7 h 
h'D7 7>it;2.5ni!, 2.5mmol) Sim*.* fi^SMT 1 l#|I8flt# L&. 

uti^, v- u so g *m^z>ft 5 a# b^77^f 

WSiXf ;V--^^U-> (3:1-1:0) ig^^«T}^tB IT, &IBflS'&'Bl 715.0 
rag (W93%) *S6©?fttt«feKtbT»fc. 

NMRX^# h)P (400 MHz, CDCl 3 ) 5 ppm : 3.3 (1H, br), 3.86 (3H, s) , 4.42-4.50 
10 (4H, m), 4.75 (2H, s), 5.22 (2H, d-like, J=10 Hz), 5.32 (2H, d-like, J = 1 7 

Hz), 5.34 (2H, d, J=10Hz), 5.89 (2H, ddt, J = 17, 10, 6 Hz), 6.88 (1H, d, 

J=8 Hz), 7.06 (1H,, d, J=8 Hz), 7.35 (1H, t, J=8 Hz) 

I RX^£ v max CHC1 3 cm"' : 3385, 1473, 1463, 1271, 1021, 989 
h)V m/z (FAB) : 329 (MHl). 
15 (5) 2- [[h*X (yj^^v 1 ) t + v^fJV] -3-*b3r 

(4) T#Jfc ^7 U^= 2 - (t Ha^->/f^) - 6 - j* h + ->^>^.;i,= 
^X77-h (715.0 mg, 2. IS mmol) £N, N-i?^f.WM7 5F (8 ml) 
fcflljftU, — ^ DA®? fcTU J'-'JA (2.87 g, 7.63 mmol) £j&0*.fc o 

20 in? 12 Bswtji#«* 7k (60 mo £jjn7t> 4««Si?if ;i/x~-f jit? mou- 
lt. &mm&*, 2ni&wt7kmwt. h u -7A7K«T^Lfct, 
»«E*«EETe*LT«!K©3ae«b*#fc. r±h> (5mi) tc^^b, 

Jones B£H (&7k#DAIfc (5. 34 g ; 4 mmol) tmWLWt (4.6 ml) (DU^m^ 
-?±m& 20ml fc&S«k 5 fcf&RU&fc© ; 1.5ml) tSTl. 5 B# 

25 M«#b&&, 2-yaA°/-ji/ (imi) Kj&£f?ihb&. mfav^m 

S#>7-?J;<%lL.fct, ->U*y;i/ 25 g*Ji^fcA7Ai'D?i<y57<f 
-fcttb, IHfil-yi7nD^> (1:1) iS<&jg«&Ti8ttlbT, filfBtt; 
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£•^ 447.0 rag (JR$S60SS> *j|fi©i«itilHiUT#&. 

NMR X^ (400 MHz, CDC1 3 ) <5 ppm : 3. 89 (3H, s), 4.47-4.57 (4H, m) , 

5.21 (2H, d-like, J=10 Hz), 5.32 (2H, d-like, J = 17Hz), 5.53 (2H, d, J = 8 
Hz), 5.90 (2H, ddt, J = 17, 10, 6 Hz), 7.07 (1H, dd, J=8, 1 Hz), 7.41 (1H, 
5 t, J=8 Hz), 7.48 (1H, d, J = 8 Hz) 

I RX^# h)l vmax CHC1 3 cm" 1 : 1725, 1587, 1461, 1272, 1021, 989 
?XX^i?h^ ra/z (FAB) : 343 (M f +1). 

(6) (1R, 2R) -2- [[h5>X-2 - [(IE, 3 E) -4- ( 4 - > 
TS - 2 - 7MD7iriH - 1 , 3 - r/^^x-^-] - 1 , 

10 - 5 --f JVl ^#1 - 1 - (2, 4-i?7MD7i-W - 1 - [( 1 H - 1 , 

2 , 4 - h u i --f ;io 7"d tr;p= 2 - [[ex (ruj^ + 

CH 2 ^^\_ o OCH 3 



(5) T#fe2- + *7*'J.)V] **>'*?-)V} -3 

-^h^v^SW (440 mg, 1. 29 inmol) IkUmt^r^^^ )l' (815.8 mg, 6.4 

15 mod mmmi - u 2) iiwi^^^^TH^^-a-^s-r^ii.td.fcD, a 

###J 1 Tfti^ 4 - [(IE, 3E) -4- [h7>X-5 - [[(1R, 2 
R) - 2 - ( 2 , 4 -^7J^D7x^lH - 2- fcl*n*5/-l ~ *^JU- 3 
20 -(1H-1.2, 4 - h'J7V~>- i--oio ^OtfJV] - 1, 3 - 

^3-^-9- >- 2 --r;u] - i , 3 -y^^xn.^] - 3 -7i^c^>y- h y 

(542. 6 mg, 1.00 mmol), *3S4fc;± h U £A ( 55 % ^£ tft ^ X^->a > ; 52.4 




F 
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mg, 1.20 mmolK lkZ$, ±T#fcM0 2 - CCtfX (7 U Jl^^r v") 

> (7 mi) * , ^JSM 1 - (12) tH«a*feTSlS^tfflI-r5rifc,kD, 

5 ffl^5*7A^D7hy57-f-fcftU, ^mx5 i .'V'-'\^1^> (2 : 1 ~4 : 
1) 1^»«?»WLT, SIB-ffc^* 425. 5 mg (JR^s 49«) <£4§fc. 
NMR7^;7 h;P (400 MHz, CDC1 S ) 5 ppm : 1.44 (3H, dd, J=7, 2 Hz) , 3.04 (1H, 
tt. J = 12, 5 Hz), 3.45 (1H, t, J = l 2 Hz), 3.51 (1H, t, 1 = 12 Hz), 3.89 (3H, 
s), 3.98 (1H, q, J=7Hz), 4.09 (1H. ddd, J=12, 5, 2 Hz), 4.18 (1H, ddd, J=12, 

10 5, 2 Hz), 4.43-4.55 (4H, m) , 4.96 (1H, d, J=4Hz), 5.19 (2H, dd, J = 10, 1 
Hz), 5.31 (2H, dq, J = 17, 1 Hz), 5.43-5.55 (4H, m) , 5.83 (1H, dd, 1 = 15, 4 
Hz), 5.84-5.94 (2H, a), 6.56 (1H, dd, J=15, 10 Hz), 6.73 (1H, d, J = 16Hz), 
6.93 (1H, dd, 1 = 16, 10 Hz), 6. 86-7.00 (2H, n), 7.12 (1H, d, J=8Hz), 7.16 
(1H, d, J=8 Hz), 7.34 (1H, dd, J=9, 1 Hz), 7.39 (2H, t, J=8Hz), 7.48 (IH, 

15 td, J=9, 6 Hz), 7.57 (1H, t, J=8Hz), 7.93 (1H, s). 8.00 (1H, s) 

I RX^^ b .'1/ v max CHC1 3 era"' : 2233, 1731, 1504, 1462, 1277, 1141, 1059, 
1018, 991 

h)l m/z (FAB) : 867 (M + H) 0 
(7) 5?V>''7A=2- [[(1R, 2R) -2- [[h5>X-2 - [(IE, 3 
20 E) -4 - (4-y7;-2-7J^07x^^) -1, 3 - 
1, 3 -V* 5 --f )!/] -1- (2, 4-v , 7WP7i-JH 

-1- [(1H-1, 2, 4 - h 'J TV-)l<- 1 -4)V) 7"D^'>] 
t>)V#-)V\ -6-^b*->^>v^l'=*X77-h (*Bl«ifl:^«) 

(6) X-mtc (1R, 2R) - 2- [[h7>X-2 - [(IE, 3E) - 4- 
25 (4-v7/-2-7^tD7x-Jk) -1, 3 - ^ >*X ~ ;H - 1 , 3-5? 

5 --Ol/] ^sM - 1 - (2 , 4 -5?7;^D7x-^) - 1 - [(1 

h- i , 2 , 4 - h u rv-)V- i --r ;io 7d tf 2 - [ce* (7 

u.n^^i» ;i/]^-^r> 3 h + M>i/r- h (400 mg, 
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0.46 raraol) ft, nffiW 1 - (13) tfX (hU7i^MX 

7>f» i?^nDA7i")A (16.2 mg, 0.023 mmol) SiM^h'J^M 
X (308.9 mg, 1.06 nool) tRmZSMmTZ H i C«t 0 , »«BBW^^O 
&JSliBi£iIllttfc£UTf§&. £ n ft Cosmos il 75 C 18 -PREP (^A^-f^^^fi; 
5 30 g) ft/8^fci£ffi# 5A^D^ h^57^-II#L, 7K-^^/-;i/ (4 : 6 
-3:7) Mitlllilfe. #S*l&79*5'S >S*MU, Mfg^ILT, 
«E@W^« 93.5 mg (JRSP24K) €«S6fflB#t bt#&. 
NMRX^#b;i- (400 MHz, CD 3 0D) (5 ppm : 1 . 42 (3H, dd, J=7, 2 Hz), 3.00 (1H, 
tt, J = ll, 5 Hz), 3.46 (1H, t, J = ll Hz), 3.52 (1H, t, J = ll Hz), 3.88 (3H, 

10 s), 4.01-4.77 (2H, m) , 4.15 (1H, ddd, J = 1 1 , 5, 2 Hz), 5.00 (1H, d, J=4Hz), 
5.28 (1H, dd, J=10, 4 Hz) , 5.32 (1H, dd, J = 10, 4 Hz), 5.58 (1H, dd, J=15, 
3 Hz), 5.68 (IH, d, J = 15 Hz), 5.84 (1H, dd, J = 15, 4 Hz), 6.56 (1H, dd, J-ll, 
15 Hz), 6.78 (1H, d, J = 15 Hz) , 6.99-7.13 (2H, m) , 7.08 (1H, dd, J=15, 11 
Hz), 7.21 (1H, d, J=7Hz), 7.30 (1H, d, J=7Hz), 7.36 (1H, t, J = 8Hz), 7.51 

15 (1H, t, J=8Hz), 7.52 (1H, t, J=8Hz), 7.62-7.70 (IH, m), 7.78 (1H, t, J=8 
Hz), 7.97 (IH, s), 8.62 (IH, s) 

I R 7, 1 9 h )V v max KBr cm-' : 2231, 1730, 1615, 1503, 1278, 1 142, 1054 
VXX^Ml' m/z (FAB) : 831 (M*+l) 
itmytm [a] D " +15. 4° (c=0.84, MeOH), 

20 

mmm 2 2) 

^Vi?OA=2- [[(1R, 2R) - 2- [[h^>X-2- [(IE, 3E) 
-4 - ( 4 - y 7 7 - 2 -7Jl'tQ7i-JI') -1,3 - 7 & 3L=.)l>] - l , 
3 5 --OH 9^] - 1 - ( 2 , 4 - V7)V*U 7x.~)V) - 1 

25 - [(1H-1, 2, 4-hU7V*-^-l-^.)H **)V1 7"n^y] tt )V 
-6-^fM>^ = W77-h (^J^#-^ 5-23 O-^- h U 

m 
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(1) 2 >M 9 J— )V 

tJ'fr&M.mm.*?-^ (J. Am. Chem. Soc. , 99 #, 6405 K (1977 
fcffitt; 23. 4 g, 143 mmol) ®>^PDX^>- ( 200 il> N-^P^* 2? 

>->-T 5 H(25.46 g, 143 mmol) a * -7 V -f V ^ P - h U JK234. 8 

mg, 1.43 mmol) iB^«lH?I«3te W>^r>7>y, 375 W) £ 1 

RtMMUfCo ig<&%£&£m> Wffl4&*»»'JL, M«EET^£bfco # £ 
nfciftftCDB©^£, v-'J*y;P 200 g *J8V>&# P"7 h^77/f-C# 

b, Wx^jha^d-^ (1:10) ^«-eitUb, 2 - C/P^*^) 

7J^ + v'H (150 ml) \Z»MVs tttMJ^A (16.4 g, 0.2 mol) 

«EET»»Utft«©»««*»fc. C*l*^U*y^ 200g§fflVifc>-U*y^ 
ij^Ai'OVh^^^llltl, MxfJhA+it> (1 : 10-1 : 3) 
*g£M-rtmb, 2 - (7iz h^>'^^-)W) - 6 - *7)V&MWL*9')\' 8.09 
g (^»>8 0%) Ifii^IttTifc. »6n&2 - (7-fe h*->;* 

NMR 7s ^ h JV- (400 MHz, CDC1 3 ) <5 ppm : 2.07 (3H, s) , 2.38 (3H, s) , 3.92 
<3H, s), 5.15 (2H, s), 6.99-7.12 (3H, m). 
±T&&2 - (7-fe h^^^lO - 6 - ^ ?;^,lf 1/ ^ ^ ^ 

(80 ml) \zmmV> IftttfcUtfA (251.5 mg, 1.8 mmol) SrfinAfco iB'&1&* 
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MT'2PtM#t, 2N^?K^^ (3ml) StJO*., MffiTiM£@£Lfc 0 

fc*7A^n7h^77^-t#l, Wmx^^-^\^it> (1 : 2) M-£r?M 
5 T?»ffiU 1 (3H) ~'fV^> , /75;> 5. 18g(#M>8 0%) 

#5ti&7-^^- i (3H) -f>M>y77y >\t j tn&,±mm 

NMRX^£ hJl' (400 MHz, CDC1 3 ) 6 ppra : 2.71 (3H, s) , 5.23 (2H, s), 7.25-7.30 
(2H. m), 7.56 (1H, t, J=8 Hz). 
10 -fcTftfc 7 - *?-h>- 1 (3 H) --f VO'/yyS XDt- b 7k KD77> 
(80 ml) jSSSOtC^U, TK^^^^^'J^^A (1.90 g, 87.2 mmol) * 
iP^fec 60*C1? 2 R# 0°Cf£ML., 2N (50ml) 

038©«»S»fc. cnfc, y'J 75g ftftHfc* 9 A h^^7-Y - K 

15 Mxf^^+it> (2:1-1:0) *g fcB U «K*t£4& 

4.17 g(2,6-v : ^^.^^SS : ^^^^^^oa^iR^ 19%) &fi©tl&3|**&» 
ibTifc. 

NMR (400 MHz, CDCI 3 ) 6 ppm : 2.45 (3H, s) , 4.76 (2H, s), 4.79 

(2H, s), 7.17-7.22 (3H, m) 
20 I R^,^^ v max CHCIj cm"' : 3605, 1469, 1380, 1002 
•?XX^^7 KU< m/z (EI) : 152 (M*). 
( 2 ) 2 - [ (tert-^^JV^^^^^'J ;U) ^^rv'^^JlO- 6 -*^;P"*>5> 

( 1 ) T?f#fc 3 -tT-Jl- 1 , 2 -1>H>i?*# S—JV (4. 16 g, 27. 3 mmol) 
25 Cf h5tHD75> (50 ml) M£ 0 «C fcftifl b , -tf 5 $rV~~)V (1.86 g, 27. 
3 mmol) <h tert-^^.;!-'^ nP^^^;U>'7> (4.12 g, 27. 3 mmol) SflDAfc. 



0 
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nQg^m^tzftyA? u-? h?77 rnrnx.?- 

)V-s\**)r> (1:4) g«Tllllb, SBBflS'&to 4. 93 g (JR* 683!) 

NMR 7,^7 h;]/ (400 MHz, CDC1 3 ) <5 ppm : 0-13 (6H, s), 0.92 (9H, s) , 2.46 
5 (3H, s), 3.04 (1H, t, J=6Hz), 4.72 (2H, d, J=6Hz), 4.80 (2H, s), 7.11 (1H, 
dd, J=6, 2 Hz), 7. 15-7. 19 (2H, ra) 

I R7^^ h )]/ v max CHC1 3 cm" 1 : 3459, 1732, 1599, 1471, 1257, 1061, 1038, 
1005, 840 

^77.^7 b)V n/z (FAB): 267 (M*+l) „ 
10 (3) *?y U;i-= 2 -[ (tert-^^^^^^.U-v-'J^) ^-^v-^^.Jl-]- 6 

( 2 ) T"#fc 2 - [ (tert-^^v^^Uv'U;!/) **~> - 6 - 

)Vt>i?)lT — (4.92g, l8.5mmol)* ^h^V-JW (3. 23 g, 46. 2 mmol), 
fc:X (7'JJl't + '» (V'f V7n¥)lT S. /) *X7^ > (Tetrahedron Let t. , 
15 30^, 4219 H (1989 ^) te|Ett;6.43 g, 22.2 mmol)> TkU \zx\-~f "J- )\> t F 
n^rt^v 1 K (80%> , -tert-^5 1 ^^.H'^-^rv' ; *)17U; 1.8 g, 16 

mraoi) njg^j i - do) i mmu^m-v^m £ tHt § £ £ \Z X D , m 

A* h^^-Kltf U Bttx^-'s^U- (1:4-2:3) 
20 T?»Wb, 6.03 g (HX^74«) ifiOi^ItLTife. 

NMR Ml/ (400 MHz, CDC1 3 ) 5 ppm :0.09 (6H, s) , 0.93 (9H, s) , 2.44 

(3H, s), 4.45-4.51 (4H, i) , 4.86 (2H, s) , 5.20-5.25 (4H, m) , 5.32 (2H, dq, 

J = 17, 1Hz), 5.89 (2H, ddt, J=17, 10, 6 Hz) , 7.13 (1H, d, J=7 Hz), 7.25 (1H, 

t, J = 7 Hz), 7.32 (1H, d, J=7 Hz) 
25 I RX^i' b )V v max CHC1 3 cm" 1 : 1598, 1732, 1471, 1464, 1258, 1005 

VXX^i? m/z (FAB) : 427 (M*+l). 
(4) > , 7'j;U= 2 - (t PD + J'^^) - 6 -^fJK>^ = *X77- 

h 
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(3) Tttfc^yiJJV- 2 - [ (tert-^^jl/v^^^JU^U;!/) 
6-/fJK>^ = *X77-h (6.02 g, 14.1 mmol) 0rh7tb'D77 
> (50 ml) mmz, 7- >*:~V I± = y F (lraol/l =f V V 
t F D77>tt ; 17.6 ml, 17.6 mmol) 3 B#Kit# L 

Illf^-^ltV (3:1) ®^}§^T^tHbT, WBBfl:^* 3.84 g 
(JR^87?o) **£©i|il*K«&Jt£LT»fc. 
NMR X^i? h )V (400 MHz, CDC1 3 ) 6 ppm : 2. 46 (3H, s) , 3.33 (1H, t, J = 6Hz), 
10 4.36-4.49 (4H, m), 4.75 (2H, d, J=6Hz), 5.22 (2H, br d, J=llHz), 5.30 (2H, 
dq, J=17, 1 Hz), 5.32 (2H, d, J = 10 Hz), 5.86 (2H, ddt, J = 17, 11, 5 Hz) , 7.18 
(1H, t, J=4 Hz), 7.26-7. 28 (2H, in) 

I RX^# b)V vmax CHC1 3 cm" 1 : 3607, 1732, 1598, 1466, 1266, 1006 
VX^^hJl' m/z (FAB): 313 (M + +l) 0 

15 (5) 2- [[tfx (7'J^-» ***y;n ^v-^.ho -3-*^* 

(4) T#fev f T'J;P= 2 - (b FP + ->/fW - 6 -;*^.>l/^>v?;W = * 
X77-^ (1. 22 g, 4. 02 mmol) 07th> (25 ml) (TC »C ft 20 L , Jones 
Um (M7k& DAI (5.34 g) tmmm (4.6 ml) <DiB£<ft**T£*# 20 ml 

20 i:^§i5i:f«5Lfefe© ; 6 ml, ® 16 mmol) £in*7co i^^iST 2 
I^Flgfm. 2-7"D/U-JV (1 ml) fcjjn*.JEfcS#lbL-fc. «!&>£«J 

bfe^, v-U^y.^50 gSffl^fc*7A^P7h^77^-l:#l, bj^x^ 
)V-ifi7 UU*&> (1 : 1) i^MUjtliJLT, ««B-ffc;^4» 905.3 mg (»R 
25 $71.'!«) *ifiO?ft^ItL-T#fc. 

NMR hjl/ (400 MHz, CDC1 3 ) <3 ppm : 2.49 (3H, s) , 4.43-4.55 (4H, m), 

5.22 (2H, dd, J=10, 1 Hz) , 5.32 (2H f dq, 1 = 17, 1 Hz) , 5.53 (2H, d, J=8Hz), 
5.88 (2H. ddt, J = 1 7 , 10, 6 Hz), 7.34 (1H, t, J = 7Hz), 7.38 (1H, dd, J=8, 
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1 Hz), 7. 72 (1H, d, 1 = 8 Hz) 

I RX^? WUvmax CHCl 3 cm' 1 : 2960, 1725, 1271, 1012 
■?XX^^h^ m/z (FAB): 327 (MHl) 0 
(6) (1R/2R) -2- [[h7>X-2 - [(IE, 3E) -4- ( 4 - v 
5 7;-2-7WU7x-JV) -1, 3 -y^^X^;U] - 1 , 3-v ! :**1f-> 

- 5 --f -HO ^30 - 1 - ( 2 , 4-^7JWD7i-W - 1 - [( 1 H — 1 , 

2, 4 - h >jr\/-;v- i --r.H<) *^;io 7n tr;p=2 - [[t?x (7 u;p** 
(5) -c*#fc2- [[trx (T»j;i-^-^v) *x*u;iO Jt^s^^io -3 

10 (880 mg, 2.70 mmol) Ov^DP^^> (15 ml) 0°C 

\Z^mV, N,N-^/fJl'*^A7S H (15m 1) Rtf^t^*^ U )V (1.71 g, 
13.5mmol) Zmx.tc. 30 1 - (12) £ |b] 

^^^^T^S-r^^tiCckD> m®!£>2- [[t:X (7'j;i^^'» *X*U 
;iO ^v^-HO -3-^M> , /-fJH^ l JFW:. 

15 ##0>J 1 T*3$^& 4 - [(IE, 3E) - 4- [h^>X~5- [[(1R, 2 
R) -2- (2, 4-y7iWa7i^) -2-kh , a^J/-l-^^-3 

- (lH-i. 2, 4-hU7^-i-^M 7ntr;iO -1,3- 

>^*1*->- 2 --f ;»0 -1,3 - 3 -7j^P^> 1 /- h u 

)U (976. 6 mg, 1. 80 mmol), 7^m^ V U (55%^^^^ XA- v- a > ; 94. 2 
20 mg, 1.96 mmol), Rtf, ±Tl#feM©2- [[t*X (TUil/^^v') *X*'J 
)10 rt^^^lO -3-^fJK> 1 /'f^=i'DiJR, f h7th'077> 
(10 ml) 4>, 1 - (12) £|W]*i&;£&t?KJ&£-fr$&Sf & £ £ £ 0 , 

JflfflSfc, UT^fco £n&, is V t> ¥ )\< 100 g 

^fflV^^^A^D's' ^57^l:#UMlfil'- ^*1*>(3 : 2-4 : 

25 i) m^mMT-mtaix, mmit^m i.ou\ g (^69%) ^iffioyt^ 

NMRT^^Ml' (400 MHz, CDC1 3 ) <5 ppm : 1.44 (3H, dd, J=7, 2 Hz), 2.51 (3H, 
s), 3.04 (1H, tt, J=ll, 5 Hz), 3.45 (1H, t, 1 = 11 Hz), 3. 51 (1H, t, J = 1 1 Hz), 
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4.00 (1H, q, J=7Hz), 4.09 (1H, ddd, J = ll, 5, 2 Hz) , 4.19 (1H, ddd, J = ll, 
5, 2 Hz), 4.42-4.55 <4H, m) , 4.96 (1H, d, J=5Hz), 5.19 (2H, br d, J=10Hz), 
5.30 (2H, br d, J = 18 Hz), 5.43-5.56 (4H, in), 5.83 (1H, dd, J = 16, 5 Hz), 

5. 82-5.92 (2H, m), 6.55 (1H, dd, J = 16, 11 Hz), 6.73 (1H, d, J = 16 Hz), 

6. 86-6.99 (3H, m) , 7.30-7. 35 (2H, n) , 7.39-7.43 (3H, m) , 7.48 (1H, td, J=9, 

6 Hz), 7.57 (1H. t, J=8 Hz), 7.94 (1H, s) , 8.00 (1H, s) 

I RX^i; h )V v max CHC1 3 cm" 1 : 2233, 1727, 1616, 1504, 1419, 1387, 1276, 
1141, 1211 

TXX^£ m/z (FAB) : 851 (MHO. 

(7) S>V5>»>A=2- [[(1R. 2R) -2- [[ b 7>X~ 2 - [(IE, 3 
E) - 4- (4 ->7; - 2 -1, 3 - V 5> yl-^] - 

1, 3 5 --f;H ^:fr] -1- (2, 4-i?7Mn7i-W 

-1- [(1H-1, 2, 4-MJ7y-Jl'-l-^Jl/) 7"D^ + y] 

(6) X-mtc (1R, 2R) - 2- [[f5>X-2 - [(IE, 3E) -4 - 
(4-v'7;-2-7iPtD7x^) -1, 3 -^^>'X-.JH - 1 , 3 - 
5 ^] - 1 - ( 2 , 4 -77MD7i^) - 1 - [(1 

h - i , 2 , 4 - h 'J7'/-;p- i — r :/d tf;i/= 2 - [[t?x (7 

U.U'^*>') *X*U JU]*-**>*^]- 3 -^fM>77- h (592.2 rag, 
0.70. mmol) ft, §M#J 1 - (13) £ H*fc# JST, tfX (FiJ7i^MX 

7 4 » y^OD/t7y9A (24.4 mg, 0.035 mmol) RtfzKSHfc MJ :/3=-;UX 
X (706 mg, 2.43 mmol) ZlfcfcJ: D» «flEB Wfc£«JC!>m 
§gi&fttfc!|»i: LT#fc. E ft ft Cosmos il 75 C„-PREP (±tf t^X ^ $j| ; 30 
g) £m>fcj8£ffl# 7A2?n^ h^97^-fc#b, 7K-^^y-;P (4 : 6~ 

3 : 7) M&mm-emmLfro &*>ntz7 ypzs a >&mmv. mmnmvx. 

l&ti&mtoik&Qs 323. 2 mg (JRsp 57%) S«fi©l#:tbT#fc, 

NMRX^# KH- (400 MHz, CD 3 0D) <5 ppm : 1.41 (3H, dd, J=7, 2 Hz) , 2.58 (3H, 

s), 2.99 (1H, tt, J = 1 1 , 5 Hz), 3.45 (1H, t, J = ll Hz), 3.52 (1H, t, J = ll Hz), 



WO 02/066465 



PCT/JP02/01500 



-204- 



4.03 (1H. ddd, J = 1 1 , 5, 2 Hz), 4.08 (1H, q, J=7 Hz), 4.14 (1H, ddd, 1=11. 
5, 2 Hz), 4.99 (1H, d, J = 5 Hz), 5.15 (1H, dd, J = U, 4 Hz), 5.30 (IH, dd, 
J = ll, 4 Hz), 5.51 (1H, dd, J = 15, 4 Hz) , 5.69 (1H, d, J=15Hz), 5.83 (1H, 
dd, J = 16, 5 Hz), 6.55 (1H, dd, J=15, 11 Hz), 6.77 <1H, d, J = l5Hz), 7.01-7.11 
(3H, m), 7.27 (1H, t, J=8Hz), 7.41 (1H, d, J=7Hz), 7. 49-7.54 (3H, i) , 7.64 
(1H, td, J=9, 6 Hz), 7.77 (1H, t, J=8 Hz), 7.98 (1H, s), 8.60 (1H, s) 
I Ml/ v max KBr cm" 1 : 2231, 1725, 1615, 1503, 1276, 1141, 1048, 

974 

T^X^^b.'l' m/z (FAB) : 815 (MM-1) 
tmytm [al d 25 +16-3° (c=1.01. MeOH). 

3) 

(1R, 2R) -2- [[ h 7 >X - 2 - [(IE, 3E) -4- ( 4 - -> 7 / 
-2-7i^n7i^)-l, 3 -79 yl-iH - 1 , 3-V**V>-5 
--f )V\ - 1 - ( 2 , 4-v'7WD7x-W - 1 - [( 1 H- 1 , 2 , 

4 _ h u T ,/_;i / _ ! -^;V) tf JU= 5 - (N, N-vWP75 

/) - 4-tFD + i/.ni/7-h (f!l^#-^ 4-48) 



(1) 4 - ^ h^^^>v ? ;P= 4 - (7U.H^^>'.tJ^^A't^v') - 5- 
(N, N-^X^.H-TiS 7 ) Al^-b 
5 -(N,N-^^fil'75 / y ^JI/)-T- h7kb*D77>-2 -;t>(Bull. 
Soc. Chira. Fr., 401 H (1953 50 KBB* ; 500 rag, 2.94 mmol) & 1 N 7k®<b 




F 
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*u^a*»« (3 mi) izmmv, 30 #wmt«#l&. n&m&M&nm 
mmm momg) m^nrzm^mcD—m (139 mg, 

6. 11 x 10" 4 mol) &^^fj^jl/A7$ F (0.8 ml) fc^flfL, 4 h * 
^>^;P^DU K (100 mg, 6.49 x 10" + mol) 100<CT 30 ftmmWL 

fco 0 r. IZftm L, ^ Dn^S7U ;P (SO mg, 6. 6 x 10" 4 mol) £ 4 

- (n , trij^> (5mg) ztozrc nznfrM&M&m. 

-i'ttU ^^x^^--s^+h> (3:2) ifg^W^fflb, HfB^-^tl 125 mg 

(»IX^52%) S&fitfctt&fcLT&fco 
NMR (400 MHz, CDC1 3 ) 5 ppm : 0.98 (6H, t, J = 7 Hz), 1.80-1.90 (1H, 

m), 2.05-2.15 (1H, m) , 2.40-2.60 (8H, m) , 3.81 (3H, s), 4.55-4.65 (2H, m) , 
4.75-4.85 (1H, i) , 5.05 (2H, s) , 5.25 (1H, d-like, J = l0Hz), 5.34 (1H, d-like, 
J = 18 Hz), 5.92 (1H, ddt, J = 18, 10, 6 Hz), 6.88 (2H, d, J=9 Hz), 7.29 (2H, 
d, J=9 Hz) 

I RX^^ h;i' i/max neat cm' 1 : 1743, 1614, 1516, 1257 
hJl m/z (FAB) : 394 (M'H)„ 
(2 ) (1R, 2R) - 2- [[h7>X-2 - [(IE, 3E) - 4 - (4 - 
•>7/-2-7Rn7i^) -1, 3-7^yi-JM -1, 3-i?#*V 
>-5--r;P] -1- (2, 4 -V7 )V*W7 iu-)\>) -1- [(1H- 

l, 2, 4 - h UTi/-;i-- i --f ;io y n t?;p = 4 - (7 'J .n^^-> 

#.H-#-;i< :*-*>') -5 - (N, N-yI?;i/7>7) A* 7 - h 

(1) T^fc4 h ;i< = 4 - (7U.W->A.)^-Wy) 

-5 - (N, N-v'XfJl^S;) (120 mg, 3. 05 x 10-" mol) £ 

(o.iml) <DM&m\z h U yjv^-nwm (1.2 ml) & ^ it T #Q * fc. 

mmW*¥£? no >(0.6ml)^^^L-, N, N-y^f J^.)VA7> H(0.02 
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ml) fc&<fb:fr*i*-'J )V (lOOmg) ZHQXtz* M&W 1 P#Klt# b tc'&. 

-» -5 - (n, n-^i^jpts;) ni/'j;i'=^n'jH§#fc. 

1 4 - [(IE, 3E) -4- [h^>X-5- CC(1R, 2 

5 R) _ 2 - (2, 4-->*7Jl/tn7x-.)l') - 2- tHn*->-l-^f^-3 

- (1H-1, 2, 4 - h U 7y-JW- 1 ~-f ^D^] -1,3- 

2 ;P] -1. 3-^i?I-^] -3-7Jl/tn^>7-hU 
;i' (346 rag, 6.38 x 10' 4 mol) SN, N - S> * A 7 ^ F (2 ml) fc» 
**ftth'JfA (55?ti£?ft^^ XA-v'a > ; 30 mg, 6.9 x 10" 4 mol) 

- (N, N-S?Xf ^75-/) /tl/U^-i'n'J FS^IlOAfc. ffl^tttSfi 

^fc*7A^D7h^77-f-l:#l, S«XW'-^y-^ (1:0-9: 
1) fg£MT}§mU, 101 mg (JRSp 20%) S^tfiTl^IOS 

NMR hJl/ (400 MHz. CDC1 3 ) 6 ppm : 0.98 (3H, t, J=7Hz), 0.99 (3H, t, 

20 J = 7 Hz), 1.35 (3H, br d, J=7 Hz), 1.75-1.90 (1H, m) ; 2.00-2.20 (1H, m) , 
2.40-2.65 (8H, m), 3.03 (1H, tt, J = ll, 5 Hz), 3.45-3.55 (2H, ■) , 3.85-3.95 
(IH, m), 4.15-4.25 (2H, m) , 4.60-4.70 (2H, m) , 4.70-4.85 (1H, n) , 4.99 (1H, 
d, J=4Hz), 5.26 (1H, d-like, J = 10Hz), 5.35 (2H,s), 5.37 (1H, d-like, J = 18 
Hz), 5.85 (1H, dd, J = 15, 4 Hz), 5.94 (1H, ddt, J = 18, 10, 6 Hz), 6.58 (1H, 
25 dd, J=16, 11 Hz), 6.74 (1H, d, J=16Hz), 6.80-6.95 (3H, n>, 7.30-7.45 (3H, 
m), 7.57 (1H, t, J=7Hz), 7.90 (1/2H, s) , 7.906 (1/2H, s) , 7.91 (1/2H, s) . 
7.92 (1/2H, s) 

I R7^i? hJU v max KBr cm"' : 2232, 1744, 1616, 1504 
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VXX^i?h;P m/z (FAB) : 798 (M + +l) 0 

(3) (1R, 2R) -2- [th?>X- 2 - [(IE, 3E) -4- (4- 
y7/-2-7WD7i^) -1, 3 -:/^>>X-;i/] -1, 3->*^-tf- 

> — 5 T JP] -1- (2, 4-^7MD7i-j|/) -1- [(1H- 

1, 2, 4- h V7V-)U- 1 *?)1>1 7Dtf;i'=5- <N, N->'X 

(2) T*#fc (1R, 2R) - 2- C[h^>X-2 - [(IE, 3E) -4- 
(4-^7;-2-7MD7i-.W -1, 3 -7^^I-W - 1 , 3-5^ 

^-=^it>- 5 --Hi/] - l - (2, 4 -*J~7 )V*U7 ^-)\,) - i - [( i 

H-l, 2, 4 - h U 1 --f;W) *^^] ^Dtf;i'=4- (7'JJkt 

^■>AJ^-jW+'» — 5 — (N, N-yXf ^75 J *?-)V) /tl/7- h (95 
mg, 1. 2 x 10" 4 mol) <htfX (hU7x-WX70) v 5 £ D □ A° ^ ^> A (1 
mg) *i??uu*$y (1.5 ml) l:iilfc„ m^^iz?mit h U ^rf^xX (52 
mg, 1.8 x 10" 4 mol) £ 5 #^ttTJ0o < D ^2fcjbn;L£: 0 ^^fcgfiT 10^ 

o < 9Hxl&< £££<J;0#i§ftL/t o $ £K:^+>->-CW#j£ 2Si5feitb7c 0 t# 

ggx?-^-*;*/^ (i : o~7 : 3) M-e?mm~vmmL. $5fc'J^^;i, 
^•^HPLC [LC- 9 0 8; BWliS; GPC,^5A JAIGEL-1H (20 mm i.d. 
X 600 mm) £ JAIGEL-2H (20 mm i.d.X 600 mm) ^It^J \z.~Dt£ ^T'&m ; feU, 
i/DDTjs.^A] T*»lbT, ^15^^78 mg (JRJp 92X) &M&CD#iitt<D@ 

NMRX^b;i/ (400 MHz, CDCl 3 )<5ppm : 1 . 03 (6H, t, J=7Hz), 1.35 (3H, br 
d, J=7Hz), 1. 50-1.80 (2H, m) , 2.25-2.70 (8H, m) , 3.06 (1H, tt, J = l 2, 4Hz), 
3.35-3.50 (IH, m), 3.52 (2H, t, J=12 Hz), 3. 55-3. 65 (1H, m) , 3.80-3. 95 (1H, 
m), 4.10-4.30 (2H, m), 4.99 (1H, d, J=4Hz), 5.30-5.40 (2H, m), 5.85 (IH, 
dd, J = 16, 4Hz), 6.58 (IH, dd, J = 16, 10Hz), 6.74 (IH, d, J = 16Hz), 6.80-7.00 
(3H, m), 7.30-7.45 (3H, m) , 7.57 (IH, t, J=8Hz), 7.91-7.96 (2H, m) 
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I RX^^ b )V v max KBr cm" 1 : 3430, 2232, 1742, 1616, 1504 
77X^n;KD/z (FAB): 714 (MHl) 0 

(mmm2 4) 

V>'[)A=tFay>=4- [(1R, 2 R) -2- [[ h 9 >X - 2 - [( 1 
E, 3E) -4- (4-'>7;-2-7;Ptn7i-;i/) -1, 
;H -1, 3 - v^-^r+f->- 5 ^sJ"] -1- (2, 4-^7JWD7i 

-l - [(ih-1, 2, 4 - h u i --oio 7a # 

^v-] -1- (N, N-^If^TS^^) -4-t^rV7*5 ; ^ = *777 
- h 4-50) 



(1) 4 b^r->^>^)l= 4 - [CtfX (7UW'» *X*UJU] 
*v] -5 - (N, N - ^Ifil'TS 7 ) A*l^-h 

SIM^J2 3- (1) tWl:, 5- (N, N-^/^7S;^^) -T^h 
7kFD77>-2-t> (Bull. Soc. Chim. Fr., 401 M (1953 30 {CfBife ; 
200 mg, 1.17 ml) £ 1 N TKlMb.:*? U ^ ATkM (1.17 ml) 30» 

5H (I ml) \zmMls> 4-^h^>^>-7J^niJF (200 mg, 1.28 mmol) 

6. 0 mmol ) t ¥ X (T'Jil't^ >' ) ( vM V 7° □ t! 75/) *X7^> 
(Tetrahedron Lett., 30#, 4219H (1989 368 mg, 1.5 mmol) 

an*, 3 oftmmwLtco m*>nfcM&mzrv)\,7)in-)i> (o.ui) £2jp*. 
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&. $ ZKm-Sm* 1 &mm.&l>rc&. tert-^JI/fc HnW*->l« (ca. 5 
M y 0.4 ml, ca. 2 mmol) ^OWjjaX, M&m 30 

?M£r^£ 10 #p*lii#L£:^ »»x^;wsjn^.W*St*)Bfc»fiBL.&. Its 

U*yjP6 g £fl3V>fc;&7 A£ D7 hi/57^-i:{tlJI!!lfik-^^;- 
;W (1 : 0-9 : 1) iB£»«fcT»aj ^BCUt-f i7J^K HPLC [LC- 
9 0 8 ; 0 ###flH§!! ; JAIGEL-1H (20 ram i . d. X 600 mm) t. 

10 JAIGEL-2H (20 mm i. d. X 600 mm) ^fg^JteOfc (^T^ffl ; mt&, &U a 
TifitT, mmit&m 286 mg (JK3S61S) £&£?fc!R«l£: LT#fc. 
NMRX^£ (400 MHz, CDCl 3 )<5ppm : 0.98 (6H, t, J=7Hz), I. 80-1. 95 (1H, 

m), 2.10-2.25 (1H, m), 2.40-2. 55 (7H, m) , 2.67 (1H, dd, J=13, 6 Hz) , 3.81 
(3H, s), 4.40-4.60 (5H, m), 5.00-5.10 (2H, m), 5.22 (2H, d-like, J = 10Hz), 

15 5.34 (2H, d-like, J = lSHz), 5.92 (2H, ddt, J = 1 8, 10, 6 Hz), 6.88 (2H, d, 
J=9 Hz), 7. 29 (2H, d, J=9 Hz) 

I RX^P h)l- v max CH 3 C1 cm" 1 : 1730, 1613, 1516, 1254 
m/z (FAB) : 470 (M*+l). 
(2) 5?rUJP=4- [(1R, 2R) -2- [[h5>7-2- [(IE, 3 
20 E) - 4- (4-v'7;-2-7;WD7i-W -1, 3 - ^ ^Xx;H - 
1, 3 ->?^-^^>- 5 --ni/] -1- (2, 

-1- [(1H-1, 2, 4 - h U Ty~;U- 1 --f )V) ^D'tf+S'] 
-1- (N, N-^IfJ^^A^W -4-t^V7*^=^777-b 
(1) T#7c 4 - * h=^>^>v?;p= 4 - [[If * (7'JJW*v') ***U 
25 ;U] *^rS^] - 5 - (N, 5 y ) h (275 mg, 5.75 x 10' 4 

mo I) i7-y-;i' (0.2 ml) OM&WHz h U 37;i*:fr UBM (2.7 ml) 
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5)J (0.02 ml) tMt+iJ-'JJV (200 mg) fcinAfc. WL^^MWV 1 

mwhtcm, h*x>*tt*«ffiT*i****u ai©4- cttrx cry* 
*;^'jJHt^->] - 5- (n, n-w*75;) nwu;p=^ 

5 ##^tj 1 4 - [(IE, 3E) -4- [h^>*-5- [[<1R, 2 

R) -2- (2, 4-^7MD7i^) - 2- t Hn + ->-l-^f .^-3 

- (ih-1, 2, 4 - h u 7V—)v- i --r;u) ~?u\zm -1,3- 
^^-^- t j->_ 2 - 1 , 3 -^^v'x^^i - 3 - 7;w*d^>V= h u 

;P (624 mg, 1.15 mmol) £N, N-i^/f JP^ATS h* (4 ml) 
10 7Km'fb^-hU^A (55%t£tftx-f X/^-v'a > ; 52 mg, 1.2 mmol) SMTJII 

5 - (N, N-i?Xf^7 5 y) /SWJ n ij HS^ajDAfc. fi^'feS 

atm, «ffT»i«*«*bT#5ftfcj*tt<ogie«»£, ">u*y;w 12 g 
sj^&*7A^n7h^77^-i:#t. Mxrp;v-*^y-;u (1 : o~ 

9:1) ^^WT^IflL^ $ e>K:UtM PfrfMl HPLC [LC-908 ; a* 
##Tl#£§!i ; G P C # 7 A JAIGEL-1H (20 mm i. d. X 600 mm) k. JAIGEL-2H (20 

20 mmi.d.x 600 mm) SiMC^feV^ttffl ; ^DDsfcJWA] T^ilT, 

«g|B<b^t) 210 mg (IR$S 21%) SiftT?*aSOB*i: ttllfc. 
NMRX^^h^ (400 MHz, CDCl 3 )<5ppm: 0.99 (3H, t, J=7Hz), 1.00 (3H, t, 
J=7 Hz), 1.35 (3H, dd, J=7, 2 Hz) , 1. 75-1.95 (1H, m) , 2.05-2.15 (1H, m) , 
2.40-2.75 (SH, m) , 2.95-3.10 (1H, m) , 3.45-3.55 (2H, m) , 3.85-3.95 (1H, m) , 

25 4.10-4.30 (2H, n) , 4.35-4.50 (IH, n) , 4.50-4.65 (4H, m), 4.99 (1H, d, J=4 
Hz), 5.26 (2H, d-like, J = 10Hz), 5.25-5.45 (4H, m) , 5.S5 (1H, dd, J = 1 5, 4 
Hz), 5.95 (2H, ddt, J = 18, 10, 6 Hz) , 6.58 (1H, dd, J = 15, 11 Hz), 6.74 (1H, 
d, J = 16 Hz), 6.80-6.95 (3H, m) , 7.30-7.50 (3H, m) , 7.57 OH, t, J = 7 Hz), 
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7.90-7.92 (2H, n) 

I RX^^7 bJUvmax CH 3 C1 cm" 1 : 2233, 1742, 1616, 1504 
VXX^ hJU ra/z (FAB) : 874 (M + +l) 0 

(3) 7>")A=tFPy>=4 - C(1R, 2R) -2- [[h5>X-2- 
[(1E, 3E) -4- (4-y7;-2-7WD7i-W -1, 3 - 
^X^;V] - l, 3-5>3-*if->-5--r;iO ^aN -1- (2, 4-^7^* 

-1- C(1H-1, 2, 4-hiJ7V-JHlMJI') J*^] 
7a#^>] -1- (N, N-WJl-TSy^^) -4-t + yW = * 

(2) T"#fcy7'JJl'=4- [(1R, 2R) - 2- [[h^>7,-2- [( 1 
E, 3E) -4- (4--/7;-2-7M07i-.W -1, 3 - 7^ 
;H - 1, 3 3^*1 - 1 - (2, 4-^7WD7i 

-1- [(1H-1, 2, 4-hU77-^-l-^M ^^A'] 7n# 
-1- (N, N-^I5 1 j|/7$7^5 : ^) -4-^+77*^=^7 7 
— h (175 mg, 2.00 x 10"* mol) £fcfX ( h U 7 x — 7 -i >) *?>7UU 

KJWJ* (2 mg) &3>*dd**> (2 ml) il|]»lfc 0 S 4& zK * fl5 h U 
7^71/XX (145 rag, 5.0 x 10" 4 mol) £ 15 #5&*ttT*3>o < 0 MtJlfl^fe. 

^2»l&. #&n^c?ft^^^p<>y-;i/ (2 mi) mnm.rn.7km 

*hOV&7kmm (0.5 ml) ^JtJDA, ttfvMWL* 15 WiST^tfc. 

ifebfc. MJETi§<££fS5feb> '&*>ntzmmm* Cosmosil 75 C„-PREP 7 
■It-XZM; 10 g) n^r h^77^-(:#L, 7K-*^y 

-71' (1:1-3:7) iH^ig^T it Hi U fc. # £ tlfz. 7 ^ 7 3 > &Mm b , 

m%g&MLT, mm&mt&m so. 2 mg (jrsms*) ^ifi©s#iixiifc 0 

NMR 7^7 h 71' (400 MHz, CDCl 3 )<5ppm : 0.95-1.20 (9H, m) , 1.50-1.70 (2H, 
m), 2.05-2.30 (1H, m), 2. 35-2. 50 (IH, m), 2.50-3.45 (9H, m), 3.45-3.60 (1H, 
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ra), 3.80-4.05 (2H, m), 4.15-4.40 (IH, m), 4.95-5.50 (4H, m) , 6.05-6.20 (1H, 
m), 6.20-6.35 (1H, m), 6.50-6,90 (3H, ra) , 7.05-7.50 (4H, m) , 7.85-7.95 (1H, 
m), 8.00-8. 15 (1, m) 

I RX^i' h )V v max KBr cm' 1 : 3411, 2232, 1741, 1616, 1504 
5 -s'T.X^ h.;u m/z (FAB) : 816 (MHO. 

mmm 2 5) 

> , V> , ^A=[8- [[(1R, 2R) - 2- [[h7>X-2 - [(IE, 3E) 
-4 - ( 4 - >' T / - 2 - 7^07x-Jl/) -1,3 - ->'i"Jl.] - 1 , 
10 3 5 JV] - 1 - (2 , 4 -^7;P^P 7il.^) - 1 

- [(ih-i, 2, 4 - h »j i yni^i^] #.n, 

#~^] - 1 -t7fJl/]/fA- = *X77- h (0!l^#^ 5-41 (DH-jr h U r>A 
i&) 



15 t7fM^5 : Ji' = ^X7 7-h 



[8 -[ (tert-^^>^fJ 1 ;i'>"U;i') ^-^->^5=-.H']- 1 - ^^Jl-] * * / 
-71' (Aust. J. Cheo. , 49 #, 793 H (1996 ^) fcBB* ; 4. 04 g, 13.4 mmol), 
T-b^y-Jl' (2.34 g, 33.4 mmol), fcfT. ( 7 U '>) (vWV^Dtf^r 




F 




Q 
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5 J ) ibTsU > (Tetrahedron Lett., 30 4219 M (1989 50 ; 3.93 

g, 16.0 nmol), BlC^ tert-f^Jl t h* P^fl/tf + S/ F (80% 5?-ter t-^;^ 
)\>**czs FiM ; ; 1.8 g, 16 ramol) *mMM 1 - (10) £iaj«fc>fr 

-^i* (1:5-1:2) *Bfl3-&* 5. 02 g (IR* 81X) 

NMRX^.i7 (400 MHz, CDC1 3 ) 6 ppm : 0.03 (6H, s), 0.87 (9H, s), 4.37-4.45 
(4H, a), 5.16 (2H, br d, J=10 Hz), 6.24 (2H, dq, J = 18, 1 Hz), 5.25 (2H, s). 
10 5.80 (2H, d, J = 10Hz), 5.77-5. 86 (2H, m) , 7.44-7.48 (2H, m), 7.61 (1H, dd, 
J=7, 1 Hz), 7.69 (1H, dd, J=7, 1 Hz), 7.84 (1H, dd, J=8, 1 Hz), 7.89 (1H, 
dd, J = 7, 1 Hz) 

I RX^# vmax CHCl 3 cnr' : 1732, 1471, 1464, 1259, 1027, 999 
?^7^^7 bJV ra/z (FAB) : 463 (MHl). 
15 (2) J?7'J^= [8- (t F □^rv'^.JlO ^^)V = *X-7 



( 1 ) T^lfe^T U.JP=[8 - [(tert-y^v'X^'v-y ;p) ^ + '>^^;P] 
—i"7 9 l-fA]^?JP = $X7 r— h (5.01 g, 10.8 nnol) 0fh5 

kh*n77>(50ml) =r h 7 ^^)V7 & = 7 )V* I) H (lmol/1 

20 T-h^t h'D7 7>il ; 13.5 ml, 13.5 imol) * JQ A, ItllSIfiT 1 0#fH1 

-tC#U »«x^;p-'\*-!h> (3:1-4:1) IMitiiaibT, fiRIB 
ft£W2.22 g (1X^ 59.%) *feOift««Ri:LT#fc. 
25 NMRX^^h;i' (400 MHz, CDCI 3 ) <5 ppm : 4. 41-4. 46 (4H, m), 5.18 (2H, br d, 




OH 
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J = 10Hz), 5.19 (2H, s), 5.26 (2H, br d, J = 17Hz), 5.82 (2H, d, J=9 Hz) , 5.84 
(2H, ddt, J=17, 10, 6 Hz), 7.47 (1H, t, J=7Hz), 7.49 (1H, t, J=7Hz), 7.61 
(1H, dd, J=7, 1 Hz), 7.71 (1H, dd, 1=1, 1 Hz), 7.88 (1H, d, J=7 Hz), 7.92 
(1H, d, J=7 Hz) 

I vmax CHC1 3 cm-' : 3603, 1732, 1270, 1028, 990 

b)V m/z (FAB) : 349 (M + +l)„ 
(3) (1R, 2R) -2- [[h^>X-2- [(IE, 3 E) -4- ( 4 - is 
7; - 2 -7JWD7i^) - 1 , 3-^'?I=M-l, 3-v , ^^rit> 
- 5 - 1 - (2 , 4-i?7JWD7i-W - 1 - C( 1 H- 1 , 

2, 4 — h UTV-JP- 1 —-^JV) ^Dlf^= 8 - [[tfX (7'jm 

v) *^*'J^]t*^^] - 1 - t7 H7-h 



(2) u;p= (8- 1 hd*->^^- 1 ^^jp=* 

7 — h (1. 1491 g, 3.30 mmol) ©?t h > (20 ml) »mz Jones ttX (ffi 

7k?u&m (5.34 g) tmmm. (4.6mo (on&MZfc-e&m-tfi 20 mi ic&Sck 

5 t#3Rbfc'bfiD ; 5 ml, c.a. 13.2 mmol) £jbn*.&. M^^J 90 frm 
O'CKifrSlL (0.5ml) £#D*.£j££f?lk Lfeo 

i m _^ DP ^> (i ; i o~3 : i o) n^mmr-mmvT. mmo 
8- [Ch?x (7UW-» #*#u;n -l~t7H^§ 

iftWibtifc. ^i?^OD^> (10 ml) fc»#U *fl5aJ-*1J-'J;U 
(1 g, 7. 88 mmol) S.tfN, N - >^f;^JL'A7 5 h* (15m 1) StQ^fc. 
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zmm.~? 30 ttmmw&, mmmi- (12) tmmr^m^mmT^^tiz^ 

h'fJl'=^D , J H £f#£o 1 TjZfi^-g> 4 - [(IE, 3E) - 4- [ h 7 

>X-5 - [[(1R, 2R) - 2- (2, 4-^7Jl'tD7i^) - 2 - t H 
□ =^'>- 1 - 3 - (1H-1, 2, 4 - h ij 7 V—)V~ 1-^ )V) ~y P' 

tf;i/] 3-^**u->-2--f;w] - l, 3-^^i^x-;n -3 

-7Mn^>»/-h'J^ (542.7 mg, l.OmmoiK #JMfc:J- h U £ A (55.%'lg; 
ift^ XA°— >' 3 > ; 43 mg, 1.0 mmol), "SlXS, J:T#fcM(0 8- [[t'X (7 
'JJU^^rv-) *X*'J.>H ^v-*^)!/] -l-t^H^^DUH*, 
5tFD77> (5 ml) ^li 1 - (12) fcra«fc#ffiTKJ63-B:4a«*r 

(1:1-5:1) S^lT'^tiiU, H!ffitt;<&% 459.2 mg (iRsp 52%) * 
lffi7 ; £Jl/7 7Xtt0#iLTllfc. 

NMRX^h^ (400 MHz, CDC1 3 ) <5 ppm : 1.47 (3H, dd, J=7, 2 Hz) , 3.18 (1H, 
tt, J=ll, 5 Hz), 3.46 (1H, t, J=ll Hz), 3.55 (1H, t, J=ll Hz), 4.20 (1H, 
ddd, J=ll, 5, 2 Hz), 4. 22-4.42 (6H, m) , 4.94 (1H, d, J=4Hz), 5.13 (2H, br 
d, J = llHz), 5.20 (2H, br d, J=18Hz), 5.34 (1H, dd, J = 14, 10 Hz), 5.43-5.56 
(3H, m), 5.70-5.82 (3H, m) , 6. 50 (1H, dd, J = 15, 11 Hz), 6.70 (1H, d, J = 15 
Hz), 6.90 (1H, dd, J = 15, 11 Hz), 6.90-6.95 (1H, m) , 7.14 (1H, td, J = 8, 3 
Hz), 7.33 (1H, dd, J = 10, 1 Hz), 7.38-7.44 (3H, m), 7.56 (1H, t, J=8Hz), 
7.58 (1H, t, J = 8Hz), 7.79 (1H, s) , 7.83-7.89 (3H, m), 8.01 (1H, s) , 8.05 
(1H, dd, J=6, 3 Hz) 

I RT,^^ Ml/vmax KBr cm" 1 : 3431, 2230, 1718, 1615, 1503, 1 274, 1 143, 
1039, 1011 

■77,^^7 MP m/z (FAB) : 887 (M + +0 o 
(4) ^Vv-7A=[8- [[(1R, 2R) -2- [[b^>7.-2- [(IE, 
3E) -4 - (4->'7/- 2 -y^-tuy^.-^) -i, Z - 7$Px.-)V~\ 
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- 1 , 3 5 -f ;l<] -1- (2, 4-^7;Vtn7x-JlO 

-1- [(1H-1, 2, 4 - h U TV—)V- 1 --f *^)H ^O^^rv'] 

(3) -C#& (1R, 2R) -2- [[b^>X-2- [(IE, 3E) -4- 
5 ' (4 -v-ry - 2 - 7J^D7x-M -1,3 - yX-W - 1 , 3-3? 
^ + i^>- 5--f;i/]5 1 ^3-l-(2,4 -J?7JWD7i=iH - 1 ~ C( 1 
H-l, 2, 4 - h D 71/-^- 1 *9-)V\ 7"D tf;U= 8 - [[fcf* (7 

U;i^*v) *X*'JMt*'>^5 : Jl']-l-t7h7-h (450.3 mg, 0.51 
mmol) 1 - ( 1 3) tl^^^^^T. tfT. (h'J 7i-iWX7^ » 

10 '7^DOA7'77A (17.9mg, 0. 026 mmol) BLtfzK^Hfc h »J ^.Jl-XX (443 mg, 
1.52 mmol) £ $ tilt & £ £ £ <fc 0 , ^tfi B mik&®<D®.U& %mW.<V>J 
tbtffc. Jin* Cosmosil 75 C lg -PREP (^-* 7-ffX7li ; 30 g) */8V>fc 
jSli^^i'a^h^^^^llftL, if.-*9J—)\r (4 : 6-3 : 7 ) MS 

15 117.7 mg mm 27%) 5lfe©l*tlT#fc. 

NMR Ts^Z b)V (400 MHz, CD 3 0D) 6 ppm : 1.48 (3H, dd, J=7, 2 Hz), 3.15 
(1H, tt, J-U, 5 Hz), 3.49 (1H, t, J = ll Hz), 3.58 (1H, t, J = ll Hz), 4.17 
(1H, ddd, J=ll, 5, 2 Hz), 4.24 (1H, ddd, J=ll, 5, 2 Hz), 4.34 (1H, q, J=7 
Hz), 5.00 (1H, d, J=4Hz), 5.21 (1H, dd, J=15, 8 Hz) , 5.26 (1H, dd, J = 15, 

20 8 Hz), 5.59 (1H, dd, J = 15, 3 Hz) , 5.69 (1H, d, J=15Hz), 5.82 (1H, dd, J = 16, 
4 Hz), 6.54 (1H, dd, J = 16, 11 Hz), 6.77 (1H, d, J = 1 6 Hz), 7.02 (IH, ddd, 
J = 13, 9, 3 Hz), 7.07 (1H, dd, J = 16, 11 Hz), 7.30 (1H, td, J=8, 3 Hz) , 7.42 
(1H, t, J=8Hz), 7.49-7.54 (2H, m) , 7.58 (1H, t, J=8 Hz), 7.70 (1H, d, J=7 
Hz), 7.77 OH, t, J=7Hz), 7.84 (1H, d, J=8 Hz) , 7.96 (1H, td, J=9, 6 Hz), 

25 8.05 (1H, s), 8.09 (1H, dd, J=8, 1 Hz)., 8.19 (1H, d, J=7Hz), 8.39 (1H, s) 
"7XZ^7b^ m/z (FAB) : 851 (MHl) 
JfcifiE#£ [a] D 25 +63. 0° (c = 0.61, Me0H) o 
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(3M0J2 6) 

i?VW2*= 2 - [[(1R, 2R) -2- [[h7>X-2 - [(IE, 3E) 
-4 - (4-i/7;--2-7JVtn7iZJl0 -1, 3 - 7 ? >=XXJI/] -1, 
3 ->^*-y->- - 1 - (2, 4-> , 7^tD7i-W - 1 

- [(1H-1, 2, 4 — h'J7 V — — 1 — -f ;U) yatf*^] 
7^-;H - 4 -^fJK>>^ = *X7 7- h (#]^#^ 5B-92. <D~j- h U 



7fjflR0 6 hn- 1 (3H) -'fV^>!/77;> (9. 9 g, 55 mmol) £t- 
H7hFD77> (20 ml) -*^y-.H> (60 ml) U » 5% )\=y 

vtm*t>fr&Tmm\ss n^ntzmw^wm^ .h-t-^^u, mmt^m 6.21 g 

?g^^e>^^^$-ti:T, H&£HfB<fb^ 0.95 g (^ff-JRi$S 87%) 
NMR hJi/ (400 MHz, CD 3 0D) <5 ppm : 5.225 (2H, s). 7.060 (1H, d-like, 

J=2 Hz), 7.071 (1H, dd-like, J=9, 2 Hz), 7.288 (IE, d, J=9 Hz) 
I R^^7 h;i/ v max KBr cm"': 3473, 3372, 3278, 1735, 1631, 1504, 1330, 1059, 
992 0 




-CN 



(1) 6-7S/-1 (3H) --f7^>>/77;> 
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(2) (3H) -fV^> , /77;> 

( 1 ) 6-757-1 ( 3 H) V^>Vy y / > (3.0 g, 20 mmol) 

£ 47!^t;7KiitI£7.K« (15 ml) i7K (15ral) <DiB"&4&te#i&> U CC^J^^IJ 
Ljf#LT^o4"\> SWth'J^A (1.45 g, 21mraol) <£>tK (7ml) feWi* 
5 OJD^feo $ £ fcJ|<(t$Hl) (3.6g, 25 mmol) £ 47%*-fb7K^m7K?@^ (10 

mi) izm&i>t£®m&ix\?Ltz'&. mi$m* zo^c-v 20 ttmmftvtc M&m*i& 

10 3.57 g (IR* 84%) £ H & <Z> @ # £ Itifc. 

NMR X^ (400 MHz, CDC1 3 ) 6 ppm : 5.289 (2H, s), 7.391 (1H, d, J = 8 
Hz), 7. 808 (1H, dd, J=8, 2 Hz), 8.068 (1H, d, J=2 Hz) 
I R7^!? b^v max KBr cm" 1 : 1778, 1458, 1359, 1191, 1046, 998, 768 
b)V m/z (EI) : 214, 212 (M f ) , 185, 183, 157, 1 55» 

15 (3) (3H) -^V^>l/77/> 

h'JX (5>^>5>y 5^>T-fe h >) ^7'^7A (O) (30 mg, 0.033 mmol) 
th'J-o-h'JJ^X7^> (40 mg, 0.13 mmol) irh7^f.'^X (600 mg, 
3. 35 mmol) ^A + i^^f .^*7x*D75 K (0.6ml) (2) T#fc 6 

-7Dt-l (3H) V^> v /7 9 / > (144 mg, 0.676 mmol) ^n*., rH 

20 5013 2 l$ffliD*ftUfc. fI-&^^^mx^;P"C#^L, 7KT2 

mm \s tz. #6nfc3a«»*^y*y^ (5 g) ^u^t^a^d-? 

^=^1t>-»ttX^;P (3 : 1) i^rattilfc. 
t?®#£Mb> *§&nfcH#*'\3 i -y-><fc DSIgilT, 88. 3 mg 

25 (1R^88%) SiSfittOHftilTftfc. 

NMRX^ KH- (400 MHz, CDC1 3 ) 5 ppm : 2.472 (3H, s) , 5.284 (2H, s) , 7.376 
(1H, d, J=8 Hz), 7.497 (1H, d, J=8Hz), 7.721 (IH; s). 
(4) 2- [CkiX (7UM^'» *X*UJH - 5 - * ^JP _ 
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(3) Tt#7t 6 -*=?)\<- 1 (3H) --f V^>V7 5 / > (2.22 g, 14.98 
no 1) ^li 4 - (5) tlWJ^^^^T, *ttfl2:J- MJ £A (lN7j<iM; 
14 ml, 14 miDol), 4 - ^ h v ^ >V)V — 2 P "J H (2. 58 g, 16. 5 mmol), x 
h?V-)l (2. 10 g, 30mmolK tfX (T'JJl't^y) ( 5M V y U tT;i/T 5 7 ) 
*X:7V> (5.52 g, 22.5 mmol), 11/ ter t-^^JU t K n >• H £ 

SJf&^-&, *7A^a?h^77^- (@^^x^;i/-^\^+h>, 1 : 2 ~ 2 : l) 
Tiil/T, 4 h^r>'^>^)l= 2 - [[if 7, (7U^t + '» *X*U;l-<] 
^-^->^^;H - 5 -^?Jl^>y7- h£#fc. m>T§«0i|4- (6) £H0 

2.37 g (M48%) $ifi©iWilt§fc. 

NMR h)\s (400 MHz, CDC1 3 ) <? ppm : 2. 396 (3H, s), 4.69 (4H, dd-like, 

J = 7, 6 Hz), 5. 246 (2H, dd-like, J = 10, 1.5 Hz), 5.364 (2H, dd-like, J = 1 7 , 
1.5 Hz), 5.590 (2H, d, J=6. 6 Hz), 5.938 (2H, ddt, J = 17, 10, 7 Hz), 7.391 
(1H, d, J=8 Hz), 7.545 (1H, d, 1=8 Hz), 7.803 (IH, brs) 
I RX^i? MI/ v max CHC1 3 cm" 1 : 1695, 1267, 1 167, 1030 

7,7^2 m/z (FAB) : 327 (M'+lK 
(5) (1R, 2 R) -2- [[h?>7-2- [(IE, 3E) -4- ( 4 - 

7;-2-7;wd7i-W - l, 3 -:/^s?xx;n - 1 , 3 - > , 3-*+r> 

- 5 - -HI/] -1- (2, 4 -v^Jl^D^xXJl-) - 1 - [( 1 H - 1 , 

2, 4- h y 7vf-;p- i --f ;w) yotr;u=2- [[if 7, (7'j;^ 



-5-^fJl^>y7-h (690 mg, 1.54 mmol) 1f$kW\A - ( 6 ) h 

mmtz^m^h v 7 )vxammtmm\s. ®.m<D 2 - u\f7 (7uj^^y) 
*x*d jui^-^^^^-jui- 5 - *?-)u$:M^wt%mtz 0 z:n%mi&m4 - (6) 

SctiliO, MO 2- [[fcf* (7'Jjl^^y) *x*u;i/] 
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- 5 - tj-fr^yv-i )v=? u u i -em^z a - [(i e, se> 

-4- [h7>X-5- [[(1R, 2R) -2- (2, 4-> , 7MD7x^.)W -2- 
kFD*v-l-^-3- (1H-1, 2, 4-hU7/-;p-l-- r;W -?X2\Z)V\ 
tt1 -1, 3-v f ^it>-2 — -1, 3-^v'i-j|,] _ 3 _ 7/ ,i / ,^-p^ > 
5 V'-H-DP (670 mg, 1.23 nmol) H»J 1 - (12) £R«&;&&fc J; DzMtft?- 

#^>*=p.H'] - 5 -^5 t ;w^>\/-f jp=^ du h (-£*) 2iRjsss*iaa-r* 

Ei:fc«fc0, >'U*yjV^7A^07h^57^T'ifil> 448 mg 

10 NMR ^^^7 (400 MHz, CDC1 3 ) 6 ppm : 1. 452 (3H, dd, J=7, 2 Hz) , 2. 382 (3H, 

s), 3.092 (IH, tt, J = ll, 5 Hz), 3.481 (IH, t, J=llHz), 3.537 (1H, t, J= 1 1 
Hz), 4.016 (1H, q, J=7Hz), 4.132 (1H, ddd, J=ll, 5, 2 Hz), 4.221 (1H, ddd, 
J=ll, 5, 2 Hz), 4.47-4.6 (4H, m), 4.981 (1H, d, J = 4Hz), 5.208 (2H, dq- 
1 ike, J = ll, 1 Hz), 5.26-5.46 (5H, m), 5.543 (1H, d, J = 15 Hz), 5.836 (1H, 

15 dd, J = 15, 4 Hz), 5.912 (1H, ddt, J=16, 11, 5 Hz), 5.917 (1H, ddt, J = 16, 11, 
5 Hz), 6.559 (IH, dd, J=15, 11 Hz), 6. 728 (1H, d, J=16Hz), 6.86-6.97 (3H, 
m), 7.335 (IH, dd, J=10, 1.5 Hz), 7.34-7.44 (1H, m), 7.402 (2H, d, J=8 Hz), 
7.513 (IH, br s), 7.561 (IH, d, J=8Hz), 7.571 (IH, t, J=10flz), 7.925 (IH, 
s), 7. 932 (IH, s) 

20 I RX^# WU v max CHC1 3 cnf' : 2233, 1764, 1721, 1616, 1504, 1276 
WW m/z (FAB) : 851 <M*+1). 
(6) v J Vv?^7A=2- [[(1R, 2R) -2- [[>5>X-2- [(IE, 3 
E) -4 - (4-y7;-2-7JWD7i^) -1, 3 -7^yX^] - 

1, 3 5 -1- (2, 4-> ? 7;wn7x^.)k) 

25 -1-[(1H-1, 2, 4 - h U 7 - 1 — f ;U) X ? )Vl ^P#^>] 

*)\,&=.)V\ - 4-^fM>-7^ = *X77-h (SffiSW^ft) 

( 5 ) -e#fc (1R, 2R) - 2- [[h^>X-2 - [(IE, 3 E) - 4 - 
(4 -J/ 7 J ~ 2 -7JWD7I-JW - 1 , 3 - >>X- ;!/] - 1 , Z - V 
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5--f ;U] - 1 - (2, 4-i. , 7JV*D7x-;iO - 1 - [( 1 

H- 1 , 2 , 4 - h 1 --f .no :/n tf;i/= 2 - CCHX (7 

•j;i/^-^">) jr^istJ-m -5-^^K>l/7-h (420 Big, 

0.494 mmol) Slil 8- (2) £ H P a* * >«K 

Cosmos il 75 C Ig -PREP {irti ? -i V ) Sffi l^ciMB^ ^ A ^ P ^ h 

7K-^^y-;i/ (i : o~7 : 3) m%mm-?m& u fc. & 

*fc77^i/a *#e,tlfc3g@^£, |BimfcI^-i'^>^m^flg(Dowex 

10 50W-8X, ^~ h U fcttU 7XT?^fcH b fe 0 Uttf) £ 7 ^ $ > 3 > * j^JETJi 

rait^iltCiO, 8112 gl^^tl 298 rag {MM 74%) §^1S 

NMRX^ i7f>;P (400 MHz, D 2 0) <? ppra : 1.404 (3H, d, J=7Hz), 2.327 (3H, s), 
3.150 (1H, tt, J = ll, 5 Hz), 3.446 (1H, t, J = 1 1 Hz), 3.565 (1H, t, J = lt Hz), 

15 4.06 (1H, ddd, 1=11, 5, 2 Hz), 4.120 (1H, q, J=7Hz), 4.22 (1H, ddd, J-ll, 
5, 2 Hz), 5.015 (1H, d, J=4Hz), 5.100 (1H, dd, J = 16, 5 Hz) , 5.302 (1H, dd, 
J=16, 5 Hz), 5,45 (1H, dd, J = 14, 2 Hz) , 5.625 (1H, d, J=14 Hz), 5.850 (1H, 
dd, J=15, 4 Hz), 6.565 (1H, dd, J = 15, 11 Hz), 6.788 (1H, d, J=15Hz), 7.024 
(2H, t-like, J=ca.9Hz), 7.092 (1H, dd, J=15, 11 Hz), 7.35-7.40 (2H, m), 

20 7.45-7.6 (3H, m) , 7.785 (1H, t, J=8Hz), 7. 955 (1H, d, J=8Hz), 8.028 (1H, 
s), 8.330 (IH, s) 

I R X ^ d7 h )V v max KBr cm" 1 : 3422, 2231, 1721, 1615, 1503, 1276, 1 141, 
1053, 975 

VXX^ bA m/z (FAB) : 815 (M + +l) 
25 ^ft-MM^X* ^2 bJU m/z (FAB) : C 36 H 3 3F 3 N 4 0 s PSNa 2 (M f +1) t V T WcM®. : 
81 5. 1504, : 815. 1506 o 



(mm.M2 7) 



WO 02/066465 



PCT/JP02/01500 



-222- 

5?VS?9A = 2-^nn-6-[[(lR, 2R) - 2 - [[b7>X-2- [(1 
E , 3E) - 4- (4-y7;-2-7.)Wn7irJk) -1, 3 - 7*^ vX~ 
;H - 1 , 3 - i?*^rU">- 5 ->f ;H 5^] - 1 - ( 2 , 4 -^7Jl/tn7l 

= - l- [(ih-i, 2, 4 - h u 7 v/-;i/- l --r 7"d# 

5 — ^>^ = *X77-h (#!I^#-*t 5-45 (DZLjr h U £ 




F 



( 1 ) 2 - [ {lei\--7^)ViS *^)1>*/V )\<) jr^rSstf-JV]- Q - ^ UU^>V 
)VT)Vn — )V 

3-^OD-l, 2 -<>-fcf >^^^/-.^ (J. Chem. Soc. , 5050 K (1952 
10 30 icBESc ; 3.02 g, 17.5 mmol) CD^h^t: h'D75> (40 ml) »»S0ti: 
<££|)U <tS.yV—)V (1.19 g, 17.5 mmol) £ tert - D □ ^> >' 

7> (2.64 g, 17.5 mmol) *JPAfc. l^«*SfiT? 1 B#lfflfii#&, 

»«ES«JBETTfigfel/f&6n^:»S4»S, ">•; 100 g *m ^fcij 5 A 

15 ^D-7h^57^-fc#U, Mx^;U-'\*+i-> (1 : 5) iB-&»i£-?jgaiL, 
«Kte£4&3.69 g (JR* 73%) SrMfiOflS i LTttfc. 

NMR b^< (400 MHz, CDC1 3 ) <5 ppm : 0. 13 (6H, s), 0.92 (9H, s), 2.93 

(1H, t, J=7Hz), 4.83 (2H, s) , 4.86 (2H, d, J=7Hz), 7.19-7.25 (2H, m) , 7.37 
(1H, dd, J=8, 2 Hz) 
20 I RX^^ bJl'Vmax CHC1 3 cm" 1 : 2959, 2931, 1732, 1257, 1049, 839 
hJl- ju/z (FAB) : 287 (M + +l) 0 
( 2 ) V7 U )V = 2 - [ (tert-y^;l/v^^;i'vU JP) ~> * - 6 - £ 
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( 1 ) ~enit 2 - [ iiett--72-)VV*5-)H/V ;V) Jf*^*^]- 6 - # D 
D^>v?.;PT;i/3-.;U (3. 66 g, l2.8mmol), "rbyV—JV (2. 23 g, 31. 9 mmol), 
tfX (TU;i/*^->) (^y^D^il/75y) *X7^ > (Tetrahedron Lett., 
5 30 #, 4219 S (1989 ¥) »C|3«;3.91 g, 16.0 mmol), 1kX$ ter t-^^.H' fc: H 
D ^ ;P * * -> H ( $J 80 % 5> - t e r t - 7 ^ )V * ^ * * i/ F ; ;* ;P * S3 ; 1 . 8 g, 
ttl6nmol) SSSJfcfcll- (10) £ mm ©^TSJS $ i^STS Z t \Z «k 0 , 

iH}Lt}ft«o^*#fc. ens, ->'j*^ 200 g ^i^fcv'ij.tyM 

7A^ntf^57^-l:#U #»tx3\H'-A*iJ->ig£»»l (l : 5-2 : 
10 3) Titlll, «ia^-&«» 4.52 g (JR* 79*0 £, lfiC»«HT#&, 

NMR (400 MHz, CDC1 3 ) 5 ppm : 0. 11 (6H, s), 0. 94 (9H, s) , 4.51-4.55 

(4H, m), 4.88 (2H, s), 5.23 (2H, br d, J = 10Hz), 5.30 (2H, d, J=7Hz), 5.34 

(2H, dq, J = 17, 1 Hz), 5.91 (2H, ddt, J = 17, 10, 5 Hz), 7. 28-7.34 (2H, n) , 

7.44 (1H, d, J = 7 Hz) 
15 I RX^i' h)V v max CHC1 3 era" 1 : 2956, 2931, 1259, 1018, 989, 839 

7^X^i7 b)V m/z (FAB) : 447 (MW. 
(3) P7V)\>=2 -i7UU - 6- (t KD + j/^fjP) ^>^JP = *^7 7- 

h 

(2) *C»&S*7 >j;i-= 2 -[ (tert-y^v^^l^U.'W 
20 6 - £ a a^>>?;u = /^x 7 7 — h (4.41 g, 9. 87 mmol) of h7kFn77 
> (50 ml) fh77'fJV7>' : E-'7A = 7;^U H (INf h5kh' 

D75>»»; 10 ml, 10 mmol) £j}Q;L, M^t) Sr^ST 40 % ffl«# b fc. ?K 

Jin*, v'UAyj^O g$i^S*7A^n^h^77^-l:#L, 
25 WKx^;P-^^-y-> (1:1-3:1) S£»i«TiSffibT, fiif2fc1=f^ 2.71 
g (JR^83%) ifiOiWRilTifc. 

NMRX^;7 h.n- (400 MHz, CDC1 3 ) <? ppm : 3.49 (1H, t, J=6Hz), 4.47-4.51 (4H, 
m), 4.78 (2H, d, 1=6 Hz), 5.23 (2H, br d, J = 1 0 Hz), 5.33 (2H, br d, 1=18 
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Hz), 5.40 (2H, d, J=9Hz), 5.89 (2H, ddt, J = 18, 10, 6 Hz) , 7.32 (1H, t, J=8 
Hz), 7.37-7.40 (2H, m) 

I RX^^7 HP v max CHC 1 3 cm" 1 : 3608, 1732, 1268, 1028, 987 
^T.Ts'V? m/z (FAB) : 333 (M + +l) 0 

5 (4) 2- [[trx (7um-» ***u;n -x^-i/^^m - 

(3) -entc^r v 2 - ? uu - 6 - <t h n^>-^^ji/) ^>i^ = * 

(2. 62 g, 7.88mmol) <D7±b> (25 ml) 0 *C fcftSl.b* Jones 

m7k?a&m (5.34 g) (4.6 ml) <Z>fi^4Sf 20 ml 

10 {eft** 5 iC^fRL ; 12 ml, ft 32 mmol) £2jP^.fco fi^ft^SlT. 1 

mmMWVfr'&, 2-7un/—)V (1ml) 3cfla*.5J&*#lLLfc. 

^-y^nD^> (1 : 10-1 : 1) ig£M-«mUT, ffiaB-fb^^ 

15 2.065 g mm n%) «ifi©iwsiLt#fe. 

NMR ^.^^ h;P (400 MHz, CDC1 3 ) 5 ppm : 4.50-4.62 (4H, m) , 5.23 (2H, br d, 
J = 10 Hz), 5.34 (2H, dq, J = 17, 1 Hz), 5.64 (2H, dd, J=7, 2 Hz), 5.91 (2H, 
ddt, J=17, 10, 6 Hz), 7.39 (1H, t, J=8 Hz), 7.57 OH, d, J=8Hz), 7.81 (1H, 
d, J=8 Hz) 

20 I RX^P h)V v max CHCl 3 cm" 1 : 2951, 1727, 1267, 1025 

V KTs^Z V)V m/z (FAB) : 347 (M'+l). 
(5) (1R, 2R) -2- [[h7>X-2 - [(IE, 3E) -4- ( 4 - > 

7/-2-7J^D7xZJl/) -1, 3-7*^^X^jH -1, 3-v^^1t> 

-5--f;P] 9^] -1- (2, 4 -*J7)V*U 7i-W -1- [(1H-1, 
25 2, 4 - hU7'/-^ - 1 — i )V) ^^)P] 7 U \d )V = 2 — 7s (7 V )V3r$r 

i>) sfcXJfc'J;V];t-*->*3 t ;i']- 3 na^>\/7 — h 
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oyU f y^y cn 

I CH 3 /Oyvs^^AJ 1 



(4) T#fc2- [[tfX (7'Jj^*-» *X*U;i/] ^-^v^^JU] -3 

- & a n^MWrM (936. I ng, 2. 7 mrao I > (DWuu^^y (15 ml) Mt&&0°C 
l^*PL/N,N- >^?;^;i'A7 5 K (15 ^ DZfetf tfi-fb^lf »J ;P (1.71 g, 
13.5 mraol) *in*&. S^to^M"? 30 #ffl»#L&&, Hl^j l - (12) 

jft'J.H/] ^"^^^^jl/] - 3 - # p p ^ > y-r.;p = ^ p y 

###J 1 T'^^§ 4 - [(IE, 3E) -4- O 5 - C[(1R, 2 

R) - 2- (2, 4-^7W07i X.U,) - 2 - fc K D * S/ - 1 - ^ - 3 

- (1H-1, 2, 4-h'J7y^-i-^.JW ^ntr;i/] 3- 
5? 5f 2 -1,3 -y^v'X-^] - 3 - 7J^D^>i/r h U 
;U (976. 7 rag, l.SOmmolK h U^A (55%ISffl^^ XA-v-g > ; 78. 5 
mg, 1.8mmol), ±-7?$#&fflSI® 2 - CCHX (T«j;W**5/) *X*U;U] 
^^r'>^^;U] - 3 n P^>V<;U=^ p ij fh7th'D77> (10 
ml) ^M^J 1 - (12) tR«o^Fffii?SJSti:S-a:ffla-r*Jitfc«fcO, fftffl 

5*7A^D7h^77^l;#U »»x^;i/-/\^if> (1 : l~5 : 1) 

m^mm-vmmix, ii36mg (jr*72%> ^^607*^777, 

NMRX^h^ (400 MHz, CDC1 3 ) 5 ppm :1.44(3H, dd, J = 7, 2 Hz), 3.02 (1H, 
tt, J = ll, 5 Hz), 3.45 (1H, t, J-ll Hz), 3.51 (1H, t, J = ll Hz), 4.00 (1H, 
q, J=7Hz), 4.07 (1H, ddd, J = 1 1 , 5, 2 Hz), 4.18 (1H, ddd, J=l 1, 5, 2 Hz), 
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4.45-4.58 (4H, m) , 4.96 (1H, d, J=4 Hz), 5.20 (2H, br d, 3 = 10 Hz), 5.31 (2H, 
br d, J = 17Hz), 5.45 (1H, dd, J = 15, 3 Hz), 5.51 (1H, d, J = 15 Hz) , 5.56 (1H, 
dd, J = 10, 6 Hz), 5.59 OH, dd, J = 10, 6 Hz), 5.82 (1H, dd, J=15, 4 Hz), 
5.85-5.94 (2H, m) , 6.55 (1H, dd, J = 15, 1 1 Hz) , 6.73 (1H, d, J = 16Hz), 6.95 
5 (1H, dd, J = 16, 11 Hz), 6.87-7.03 (2H, m) , 7.32-7.50 (5H, m), 7.57 (1H, t, 
J=8 Hz), 7.63 (1H, dd, J=8, 1 Hz), 7.94 (1H, s) , 8.00 (1H, s) 
I RX^? Ml/ v max CHC1 3 era" 1 : 2233, 1732, 1504, 1276, 1 140, 1019, 991 
7XX^i? m/z (FAB) : 871 (M*+l). 
(6) >'yy^A=6-^DD-2 - [[(1R, 2R) -2- [[h7>X~2 
10 - [(IE, 3E) -4- (4-^7/-2-7JV^a7x^;V) -1, 3—^ 
^v?x-;u] - l , 3 -i?X*V>- 5 ;H - 1 ~ (2, 4-?y)l 

*U -1- [(1H-1, 2, 4 - h >J T*/—)V- 1 

(5) (1 R. 2R) - 2- [[h7>'X-2 - [(IE, 3E) -4- 

15 (4 -Z/7J - 2 -7i^D7x-W - 1 , 3 - 7 $> ^XXJH - 1 , 3 - V s 
*^+f->- 5 T Jl'] - 1 ~ (2, 4 -i?7MD7l^l') - 1 - [(1 

h- i , 2 , 4 - h u y v—fr- i --r )V) t^frl fa tf;p= 2 - [[tfx (7 

U;i/**^) ^X^'J^t^^^f^-S-^on'^yy-h (598.8 rag, 
0. 69 mraol) * , ^Jffi#J 1 - (13) i: mffiO-fim&m V>T> k'X (F'J7i~ 

20 WX7-f» i;i7Day?7v ,r )A (24. I mg, 0.034 mmol) &tfzK*flS h U ^ 
f^l^X (429.9 mg, 1.51 mmol) * d K<fc 0 . WflBSttflS 

^i©MS$jft«*i:UT#)t. d*l£ Cosmosil 75 C 18 -PREP ( ± # 5 -f 5=- * 
?§J;30g) $iHfclffl^J7Ai'D7^77^-l:#l, J 
(4 : 6-3 : 7) £ ^i§8fiTi#ffi b & . # 6> *Xfc 7 ^ 3 >&Mb, ««3 

25- f^ilt, }HfS@lft<fb'&4*l 174.8 mg (JR* 30%) $l6®@#tbT#fc. 

NMRX^£7 hJl/ (400 MHz, CD 3 0D) <5 ppra : 1.42 (3H, dd, J=7, 2 Hz) , 2.98 (1H, 
tt, J = ll, 5 Hz), 3.46 OH, t, J = 1 1 Hz), 3.52 (1H, t, J = ll Hz), 4.00-4.06 
(2H, m), 4.14 (IH, ddd, J = ll, 5, 2 Hz) , 5.00 (1H, d, J=4Hz), 5.35. (1H, dd, 
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J = ll, 4 Hz), 5.42 (1H, dd, J=l 1 , 4 Hz), 5.53 (1H, dd, J = 15, 3 Hz) , 5.67 (1H, 
d, J=15 Hz), 5.83 (1H, dd, J = 15, 4 Hz) , 6.55 (1H, dd, J = 15, 11 Hz), 6.78 
(1H, d, J = 15 Hz), 7.00-7.16 (3H, m), 7.38 (IH, t, J=8Hz), 7.49-7.54 (2H, 
m), 7.62-7.71 (3H, in), 7.78 (1H, t, J=8 Hz) , 7.98 (1H, s), 8.63 (1H, s) 
I RX^# h.Jl- v max KBr cm" 1 : 2231, 1732, 1615, 1503, 1275, 1257, 1 142, 
1105, 1048, 974 

^X^^i' b)V m/z (FAB) : 835 (M*+l) 
ttMftm La] „" +7.7° <c=1.20, Me0H) o 

(mffiM2 8) 

( 1 R, 2 R) - 2 - [[ h 7 >7s - 2 - [(IE, 3 E) - 4 - (4 -i/7 / 
- 2 -7)V*U 7 x.-)V) -1, 3->^^>'X-;W] -1, 3 5 
- 1 - (2, 4-^7MD7i-A') -1- [(1H-1, 2, 

4 - h y r l -^)V) 7° a \±)i>= 2 - [(2-7s;7ti>^ 




F 



(1) (1R, 2R) - 2- [[ h - 2 - [(IE, 3E) - 4- (4 - 

Is 7 J - 2 -7MP7I-JI') - 1 , 3 -^"^^X- Jl/] - 1 , 3->^^+)- 
>-5--f;P] -1- (2, 4-J?7MD7i-W -1- [(1H- 

1, 2, 4 - h y rv—fr- 1 ;io xT-juy 7°a tf;p=2 - [[2 - (t'J 
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N — (7'j;^*'>*J^ = ;i') (Chem. Pharm. Bull., 48#, 716 

H (2000) izmm; 600 rag, 3.77 nnol) <Di?&un*&> (15 ml) 0 «C 

fctfSIU N, N-v'/fJ^J^rSF (0.03 ml) tl^t + t'J.^ (0. 6 g, 
4. 7mmol) £in*.:fc. jg^fcfcMT 1 l$IW«#L;fc&, > Jl/X>*JPA»JET 

5 a«c2 - (7 u;w^">*j^-;v7s y) r-te^ = * n u 

HI#J 1 7 - (4) -Cr#fe ( 1 R, 2 R) - 2 - [[ h 7 >X- 2 - [(IE, 
3E) -4- (4-->7^-2-7;^D7i-;i-) -1, 3 - S?Xx;iO 
-1, 3 -^sf-^lJ->- 5 ~-f ;U] - 1 - (2, 4-J?7WD7i-JW 

10 -1- [(1H-1, 2, 4-h'J7y-^-i-f^) ^ntf;u=2 
- (t FD^y/?)lO ^>V7-h (800 mg, l.l8mmol) ®5?^od^^> 
(20ml) }M£ CCfcftiPL, 4- (N, N-v 1 * ^JPT $ 7 ) tf U >• > (366.5 
mg, 3mmol) Rtf_fcT#fcfi»© 2 - (7'JJW^^*J^^75 7) T-fe^ 

TT?©£L, *§S*lfc28g4&£* z/Vi3¥)V 40 g^^/t^A^D V 
7^* -fettle g^ggX^-^*"^' (3:2) g£#«E-e»tfJU «gB<b-&40 
777.0 mg (ifcsMOSK) $TO07 ; &^7.7X«@«:tLT#fc o 
NMR (400 MHz.-CDCl,) a ppm : 1.47 (3H, dd, J=7, 2 Hz), 3.06 (1H, 

20 tt, J = ll, 5 Hz), 3.50 (1H, t, J = ll Hz), 3.53 (1H, t, J=ll Hz), 4.03-4.10 
(3H, m), 4.13-4.21 (2H, n) , 4.59 (2H, d, 1=5 Hz), 4.99 (IH, d, J=4Hz), 5.21 
(1H, dd, J = 10, 1 Hz), 5.30 (1H, dd, J = 18, 1 Hz), 5.46-5.56 (3H. m), 5.60 
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(1H, d, J = 14Hz), 5.84 (1H, dd, 1=16, 4 Hz), 5. 87-5.96 (IH, m), 6.57 (1H, 
dd, J = 16, 11 Hz), 6.73 (1H, d, J=16Hz), 6.88-7.00 (3H, a), 7.33 (1H, dd, 
J = 10, 1 Hz), 7. 39-7.46 (3H, m), 7.54-7.62 (3H, m), 7.84 (IH, d, J=7Hz), 
7.89 (IH, s), 7.96 (IH, s) 
5 IRX^i? HPvtiax KBr era' 1 : 2230, 1724, 1504, 1274, 1258, 1 140, 1051 
"7X7^^ h)V m/z (ESI) : 818 (MHO. 

(2) (1R, 2 R) -2- [[h7>X-2 - [(IE, 3E) -4- ( 4 - v 
7 J - 2 -7)V*U7 x.=.)V) -I, -1, 3-i?**V> 

- 5- -OH ^^-] - 1 - (2, 4->57;^n7x-;K) - 1 - [ ( 1 H — 1 , 
10 2, 4 - h 1 ^Dtf^=2- [(2-7577t 

(1) rmtc (1R..2R) - 2- [[h7>X-2 - [(IE, 3E) - 4- 
(4 - - 2 -7WD7i^) -1,3 -77 - 1 , 3 -v? 

^-^u->- 5 --r;n - i - ( 2, 4 -j;7jwd7i^) - 1 - [( 1 
is h- i, 2, 4~ hU7';-;v- i — r 7°uM)v= 2 - [[2 - (7 

U ;V >l/#x^7 5 /) 7th + >>] ^>V7~h (366. 9 mg, 

0.449 mmoO <Di?7uu*7> (10 ml) giaTk'X (h'J7i^;^ 

7s7 << » V'7 uunv>"0 U (15.7 mg, 0.022 ramol) ^rJPA, TK^-fb MJ^ 
?JVXX (156.8 mg, 0.54mmol) SfifTLfc. £j£^£^Tf 30 Lfc 

h7 a? h y^^-f-^^ufco smx3^-/*./-.>w?g£i« (4 : d -e 

i&ffiU *Hffi@#Mb€r^ 282.5 mg (1^86%) m&<D 7 *)V7 7 * Vtmfo 

NMR 7^7 h)V (400 MHz, CDC 1 3 ) <5 ppm : 1.46 (3H, dd, J=7, 1 Hz), 3.05 (IH, 
25 1 1, J = ll, 5 Hz), 3.51 (IH, t, J = ll Hz), 3.53 (IH, t, J = 1 1 Hz), 3.53 (2H, 
s), 4.02 (IH, q, J = 7Hz), 4.10-4.21 (2H, m) , 4.99 (IH, d, J=4Hz), 5.47-5.57 
(4H, m), 5.85 (IH, dd, J = 15, 4 Hz), 6.57 (IH, dd, J = 15, 11 Hz), 6.73 (IH, 
d, J = 16 Hz) , 6.89-6.96 (3H, m) , 7.34 (IH, d, J = l0Hz), 7.39-7.46 (3H, m) , 
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7.53-7.59 (3H, m) , 7.81 (1H, d, J=8Hz), 7.89 (lH.s), 7.95 (1H, s) 
I R7^i? h )V v max KBr cm" 1 : 2230, 1726, 1503, 1274, 1257, 1140, 1051, 
973 

TXX^^ bJV m/z (ESI) : 734 (M*+l) 
5 fttizKm [a] D 25 -5.2° (c = l.ll, CHC1 3 ). 

_kT#fc (1R, 2R) -2- [[h5>X-2 - [(IE, 3 E) -4- (4 
-J/7/-2-7M07x^)-l, 3-^ j ;i=JH-l. 3 

5 -i* ;p] ^^-] _i - (2, 4-y7;Wa7i-M - l- C(1H 

-1. 2, 4 - h 'J TV~)\<- 1 ^Ptr^=2- [(2-75 

10 ;7th*'» ^5=-;H ^>77- h (219. Omg, 0.299 ramol) ©WBfcX^;!/ (5 
ml) &4b2k^ (4 N»iX^;i/» ; 67. At 1, 0.27 ramol) £*P*.> S 

230 mg (W : 5£*l$) ^^-fe^T^;!/? 7 bTttfCo 

NMR * ^ * Ml*- (400 MHz, CDC1 3 ) <5 ppm : 1.45 (3H, d, J=7Hz), 3.03 (1H, tt, 

15 J=12, 5 Hz), 3.51 (1H, t, J = 12 Hz), 3.52 (1H, t, J=12 Hz), 3.93 (2H, s) , 
4.05 (1H, q, J = 7Hz), 4.10-4.18 (2H, m) , 4.99 (1H, d, J=4Hz), 5.38 (1H, 
d, J = 14Hz), 5.42 (1H, d, J = 14Hz), 5.51 (1H, d, J = 14Hz), 5.67 (1H, d, J=14 
Hz), 5.84 (1H, dd, J=15, 4 Hz), 6.56 (1H, dd, J = 15, 10 Hz), 6.72 (1H, d, 
J=16Hz), 6.86-7.00 (3H, m),.7.32 (1H, dd, J = 10, 1 Hz) , 7. 37-7.43 (3H, m) , 

20 7.52-7.58 (3H, m) , 7.85 (1H, s), 7.91 (1H, d, J=7 Hz), 8.09 (1H, s) 

I RX^i7 h )V vmax KBr cm' 1 : 2231, 1724, 1503, 1274, 1257, 1 140, 1051, 
973 

7,7,^2 b)\< m/z (FAB) : 734 [M*(iS»ffi») + l] 
itmtftm [a] d 26 -16.1° (c=1.13, CHCl 3 )o 

25 

(nmm 2 9 ) 

(1R, 2R) - 2- [[h^>X-2 - [(IE, 3E) -4- (4— >7V 

-2-7Jl-tn7i=Jl') - 1 , 3-^^^x-;H -i; 3 5 
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J 1 *] - 1 - (2, 4-v , 7*tP7x-^) -1- [(1H-1, 2, 
4-h V7V-)V- 1 --iJV) ?u \f.)V= 2 - [[ 2 - (N, N->^? 

^75/) Tirh^v'] ^>77-h (#1^## 5A-2) 



17- (4) ( 1 R, 2R) - 2- [[ h ^>* - 2 - [(IE, 

3E) -4- (4 - 2 -^JW^-n^x-JP) -1, 3-7^^I-jH 

-1,3 -^^^r+h>- 5 --f .JU] ^^-] - 1 - ( 2 , 4 )V*U7 

- i - [( i h - i , 2, 4 - h y 7*s—)v- i jio *^;n tr;p = 2 

- (kHD + S/^^JP) ^>!/7-h (640.7 rag, 0.95 mmol) <O s Ji7UU^9 
> (20 ml) Otil^b, 4 - (N, /) kf U >*> (254.5 
rag, 2.1 mmol), N, N — ¥^J-)\/tf x ) z/> (117.2 mg, 1.14 mmol), Rtf 2 - 
£7DD-1, 3-^^^Jl/-r^^7U-^A = ^DU H (256. 1 mg, 1. 52 mmol) 

; -)v (ioo:3) ^MT^tHL, nmik&mt 1, 3 

HPLC [L C - 9 0 8 ; B*^l/fIiM ; JAIGEL-1H (20 ram i.d. X 

600 mm) t JAIGEL-2H (20 ram i.d.X 600 mm) l^T^^ ; 

i'DD^A] ttm^TftmL, 4H2StfHt£^ 368.1 mg (M51%) 

NMRX^ K)|/ (400 MHz, CDC1 3 ) <5 ppm : 1.46 (3H, dd, J=7, 2 Hz), 2.79 (6H, 
s), 3.05 (1H, tt, J=ll, 5 Hz), 3.27 (2H, s) , 3.51 (1H, t, J = ll Hz), 3.53 




<fH 30 
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(1H, t, J = l 1 Hz) , 4.02 (IH, q, J=7Hz), 4.12-4.21 (2H, m), 4.99 (1H, d, J=5 
Hz), 5.48 (1H, dd, J = 15, 3 Hz), 5.51 (2H, s), 5.54 (1H, d, J = 15 Hz), 5.85 
(1H, dd, J=15, 4 Hz), 6.57 (1H, dd, J = 15, 11 Hz), 6.73 (1H, d, J=16 Hz), 
6.89-6.96 (3H, m), 7.34 (1H, dd, J = 10, 1 Hz), 7. 38-7.42 (2H, m) , 7.44 (1H, 
5 td, J=9, 7 Hz), 7.52-7.61 (3H, m) , 7.79 (1H, d, J=7Hz), 7.90 (1H, s), 7.96 
(1H, s) 

I RX^ h)V v max KBr cm" 1 : 2230, 1726, 1503, 1275, 1257, 1 140, 1052, 
973 

b)V m/z (ESI) : 762 (MHO. 
10 ±T»& (1R, 2R) -2- [[ h7>*- 2 - [(IE, 3E) -4- (4 
-«>7;-2-7,WD7i^) -1, 3 -f^PX-M - 1. 
+ f . > _ 5 _ ^ ;p] ^^-] -i - (2, 4->'7Wa7i-W -1" C(1H 
-1, 2, 4-h'J7^-l-f^) ¥)V= 2 - [[2- (N, 

N->^f*7 5 /) h^r'>] ^>V7- h C21 5. 0 mg, 0.28mmol) 

15 og^®?x^;K5 mo mmz, mt7km (4 Nmm^)mm-,^ u\, o.27mm 0 o 

&HbT, ^fEStfHtl^ 230 rag (M : £*l$) ^©Tt^^Xt 

NMR X^i? hJl> (400 MHz, CDC1 3 ) <5 PPm : 1.46 (3H, dd, J=7, 2 Hz) , 2.60 (6H, 
20 s), 3.05 (1H, tt, J = ll, 5 Hz), 3.48-3.57 (4H, m) , 4.03 (1H, q, J=7 Hz), 
4.13-4.22 (2H, m) , 4.99 (IH, d, J=4 Hz) , 5.45-5.53 (3H, m) , 5.58 (1H, d, 
J = 14Hz), 5.85 (IH, dd, J = 15, 4 Hz), 6.57 (IH, dd, J=15, 10 Hz), 6.74 (IH, 
d, J = 16Hz), 6.89-7.00 (3H, m), 7.34 (IH, dd, J = 10, 1 Hz), 7.39-7.47 (3H, 
m), 7.52-7.63 (3H, m) , 7.84 (IH, d, J=9 Hz), 7.90 (IH, s) , 7.96 (IH, s) 
25 I RX^7 KH' vmax KBr cm" 1 : 2230, 1726, 1503, 1275, 1257, 1 140, 1051, 
973 

7^,^^ b)\> m/z (ESI) : 762 [M + (MitSHl] 

itmytm [«] D 25 -i.r' (c=i.07, chci 3 ). 
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(mmm3 o> 

(1R, 2R) -2- [[h^.>X-2- [(IE, 3E) -4- (4-*>7V 
-2-7J^D7i^.)I/) -1, 3-^^^X-;i/] -1, 3 - *J**rV>- 5 
~-r;H 3^] -1- (2, 4-i?7JPtn7i-JV) -1- [(1H-1, 2, 
4 - h U 7V-)V- 1 — -f AO j*^] tf;i-= 2 - [[2 - (4 
-tf^^v'n^) T-feh^'>] *3W*>»/:r — h («»J^## 5A-9) 



1 7 - (4) ( 1 R, 2 R) - 2 - [[ h 9 2 - [(IE, 

3E) -4- (4-y7;-2-7Jl^D7xZJP) -1, 3-^^^X~;U] 
-1,3 -i?^- + +i->'- 5 ^] - 1 - (2 , 4 -^7i^D7i-^ 

-1- [(1H-1, 2, 4 - h U 7*/-)V- 1 --f ^OtTJU=2 
- (kh'n^->^?j|/) ^>77-h (I.104g, 1.63 mmol) Oj;^DD^^> 
(25 ml) CCKft^L, 4 — (N, N - ^Jl- 7 S / ) tfU>?> (299.1 

mg, 2.45 mmol), 2 - (4 - ^ 1 - tf^ V - ;P) (J. Med. Chem. , 43 

1493 M (2000 50 \zmm ; 387.3 mg, 2.45 mmol), 1 - X.?Jl> - 3 - 

[3- (N, N-^^?Jl'75/) ^ntTJH *^^-fSH (625.5 mg, 3. 26 

mmol) ztinzzi. js.mm&gu°? 4mmmw\stc®. □ n u 

(4:1) fi^»*SE7?*WL, ^|B§ mt^mt 4 - (N, N->^ 

^75/) tf»J^>ofi^«*#fc. u -y-f ^7>lX HPLC [L 

C - 9 0 3 ; B###Tl#£§g ; JAIGEL-1H (20 mm i.d. X 600 mm) 




F 
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t JAIGEL-2H (20 mm i.d.x 600 mm) ftiftaiKlOfcHT.'ftJfl ; ftJft, £ □ n * 
Zm^Tttmh, «KB«Hfr&*» 865.2 mg (JR¥ 65%) ^1607^7 

NMRX^h^ (400 MHz, CDC1 3 ) <5 ppm : 1.46 (3H, dd, J=7, 2 Hz) , 2.29 (3H, 
5 s), 2.4-2.5 (4H, br s), 2.6-2.7 (4H, br s), 3.05 (IH, tt, J = 12, 5 Hz), 3.31 
(2H, s), 3.50 (IH, t, J=12Hz), 3.53 (1H, t, J=12Hz), 4.01 (1H, q, J = 7Hz), 
4.12-4.21 (2H, m), 4 99 (1H, d, J=4 Hz), 5.45-5. 55 (4H, m), 5.84 (1H, dd, 
J=15, 4 Hz), 6.57 (1H, dd, J = 15, 10 Hz), 6.73 (1H, d, J = l6Hz), 6.93 (1H, 
dd, J = 16, 10 Hz), 6.88-7.00 (2H, m), 7.34 (IH, dd, J = ll, 1 Hz), 7.27-7.46 
10 (3H, m), 7.53-7. 60 (3H, m) , 7.79 (IH, dd, J=8, 1 Hz), 7.90 (IH, s), 7.95 
(IH, s) 

I RTv^i? h)V v max KBr cm" 1 : 2230, 1726, 1503, 1275, 1257, 1051, 1140, 
973 

TXX^ h)V m/z (FAB) : 817 (M + +l) 
15 &&&& Ea] d 25 +0.4° (c=0.99, CHC1 3 ). 

±T?#fc (1R, 2 R) -2- [[ h 5>X- 2 - [(IE, 3E) -4- (4 
-<>7y - 2 - 1 , 3-7** , ;i = JH-l, S-SJtf* 

it > - 5 - -1- (2, 4-5?7J^07j^1/) -1- C( 1 H 

-1, 2, 4 - h U 7»/-;P- 1 --f JU) ^^^] 7*Q^=2- [[2- (4 

20 -^^;ut?^ 5>>-i--f ;i/)T-fe b^>']^^;H^> > /r- h(280 mg, 0.343 

mmol) <DWm.^)V (5ml) & 0 "C b , tttft** (4N|tlfW 

^ ; 95 ill, 0.38 mmol) £#0*.* 0 °CT 5 #F B 1}t# bfco il^iff 

iS^^CT^SbT, WSB^^^O 1 ±£$?ig 298 mg (tt* : £ 

25 NMR bJl (400 MHz, CD 3 0D) 6 ppm : 1,43 (3H, dd, J=7, 1 Hz), 2.87 (3H, 

s), 2.8-3.4 (8H, br), 3.04 (IH, tt, J=ll, 5 Hz) , 3.48 (IH, t, 1=11 Hz), 3.53 
(2H, s), 3.54 (IH, t, 1 = 11 Hz), 4.06 (IH, q, J = 7 Hz), 4.04-4.08 (2H, m) , 
4.17 (IH, ddd, J = ll, 5, 2 Hz) , 5.20 (IH, d, J=4Hz), 5.46 (IH, d, J=l4Hz), 
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5.53 (1H, d, J = 14 Hz), 5.58 (2H, s), 5.85 (1H, dd, J = 15, 4 Hz), 6.57 (1H, 
dd, J=15, 10 Hz), 6.79 (1H, d, J = 16Hz), 7.01-7.11 (2H, m) , 7.09 (1H, dd, 
J=16, 10 Hz), 7.46 (1H, td, J = 8, 1 Hz), 7.50-7.61 (3H, m), 7.63 (1H, qd, 
J = 7, 1 Hz), 7.78 (1H, t, J=8Hz), 7.86 (1H, dd, J=7, 1 Hz), 7.95 (1H, s), 
5 8.34 (1H, s) 

I RX^? bJU v max KBr cm"' : 2230, 1726, 1503, 1274, 1257, 1 140, 1050, 
973 

m/z (FAB) : 817 [M f GM:&S)H] 
ftffiftm [a] D 2& -1.9° (c=0.97, CHC1 3 ) 0 
10 MlZ, _hT#£ (1R, 2 R) - 2- U b7>X- 2 - [(IE, 3E) -4 

- (4-'>7y-2-7.i^D7i-,iP) -l, 3 - ^> j x-;h -1,3- 

>'-**D->- 5 --f - 1 - (2, 4-^7JWD7i-W - 1 - [(1 

H - 1, 2, 4 - h U 7V-)l- 1 -4)V) *?-)\>l ~?U \d)\<= 2 - [[2 - (4 
-j*^JHf^5J>-l-< .HO T-feh^v] ^^;W^> v /T-h (338.5 mg, 
15 0.41 mraol) ©»|fXf^ (5 ml) »}|)(*Ot}:^b, ttt-fb** (4N|il 
^■)Vmn ; 207 m 1, 0.83 mntol) £AnA, * 0 5 #M«# bfc 0 M 

£MJ£TS3cL<> SitSJtffifcTftlbT, ««BflS^«&© 2 354 rag <JR 

NMR h.'P (400 MHz, DMS0-d 6 ) <5 ppm : 1.35 (3H, dd, J=7, 2 Hz), 2.76 

20 (3H,s), 2. 82-2. 92 (2H, br), 2.. 99 (1H, tt, J = ll, 5 Hz), 3.06-3.16 (4H, br), 
3.41 (2H, br d, J=15 Hz), 3.46 (1H, t, J = l 1 Hz), 3.47 (1H, t, J=ll Hz), 3.65 
-3.75 (2H, br), 3.79 (1H, q, J = 7Hz), 3.96 (1H, ddd, J=ll, 5, 2 Hz) , 4.07 
(1H, ddd, J=ll, 5, 2 Hz), 5.05 (1H, d, J=5Hz), 5.39 (1H, d, J=13 Hz), 5.40 
(1H, d, J=I4 Hz), 5.49 (1H, d, J=13Hz), 5.56 (1H, d, J=14Hz), 5.88 (1H, 
25 dd, J = 15, 5 Hz), 6. 56 (1H, dd, J = 15, 11 Hz), 6. 82 (1H, d, J=16 Hz), 7. 16-7. 20 
(1H, m), 7.19 (1H, dd, J = 1 6, 11 Hz), 7.31-7.37 (1H, m) , 7.49-7.55 (1H, m), 
7.55 (1H, td, J=9, 6 Hz), 7.60 (1H, d, J = 7 Hz), 7.67-7.71 (2H, m), 7.84-7.89 
(3H, m), 7.96 (1H, s), 8.44 (1H, s) 
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VXX^ h;i/ m/z (FAB) : 817 [M + GMt«> + l] 
tb^^S [a] D " -3.1° (c = l. 87, CHC1,) 0 

(Sfcjfcfll 3 1 ) 

5 (1R, 2R) -2- [[ h ^ >X- 2 - [(IE, 3 E) -4- (4-f7; 

-2-7JPtn7x-Jl/) -1, 3-^^>^X-;i/] -1, 3->?^- + 1f>-5 
--J\H/] - 1 - ( 2 , 4 - v^il'tD?!-^) -1- [( 1 H - 1 , 2, 

4 - h u TV—fr- i --r;i/) ^^^i :/p tr;i-= 2 - [[3- 

1-^5'^^) ynhf^-r..^] t^i/^f^^^^-h (#Jtk#^ 5A- 
10 19) 




^JE0!| 1 7 - (4) (1R, 2R) - 2- [[ h^>X~ 2 - [(IE. 

3E) -4- (4->-7;-2-7WP7x^) -1, 3-7^^X^JH 
- 1 , 3 5 )V1 - 1 - (2 , 4-77MD7I-W 

-i- [(iH-i, 2, 4-hU7 v /-Ji/-i-^;p) ^Dtr;i'=2 

15 - (kHn + S/^f^) ^>V7-h (993. 3 mg, 1.47 mmol) ©S^^PD^^ 
> (20 ml) (TCiCJML, 4 - (N, N-v'.^^T^/) e »J (358.7 

ig, 2.94 mmol), 3 - (4 - * ^JU- 1 - tf « ^ :7°P fcf (J. Med. 

Chem. , 43^, 1493 K (2000 ^) fc8B*i ; 454. 8 mg, 2.64 mmol), Rtfl-X 

3 - [3 - (N, n - >*p<^;u7 ^ y ) ypbf;u] ^ H (6i9.o 

20 mg, 3. 23 mmol) &iJH*.fc. KMSSJaT2I^FI^lfcI, >'^n^> 
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b»i^-^^;-;k4 : i) m^mm-cmmv. m&Ef${t&® 1 4 - <n, 

50g$ffiVi&^7Ai7D7h^7 7^-II#b, Ml^-^^y-Jl/ (4 : 
1) ^MT^ttiL, ^l5@W^-&^ 576. 1 mg (J|K^ 47%) ZmnteOT*:* 
5 77XWtbT|l& 0 

NMRX^MP (400 MHz, CDC1 3 ) 5 ppm : 1. 46 (3H, dd, J=7, 2 Hz), 2.3-2.5 
(4H, br), 2.28 (3H, s), 2.4-2.6 (4H, br), 2.61 (2H, t, J = 7Hz), 2.75 (2H, 
t, J=7 Hz), 3.05 (1H, tt, J = ll, 5 Hz), 3.50 (1H, t, J = llHz), 3.53 (1H, t, 
J = ll Hz), 4.01 (1H, q, J=7 Hz), 4.04-4. 20 (2H, m) , 4.98 (1H, d, J=4Hz), 
10 5.43-5.56 (4H, m) , 5.84 (1H, dd, J = 15, 4 Hz), 6.57 (1H, dd, J = 15, 11 Hz), 
6.73 (1H, d, J=15Hz), 6.88-7.00 (3H, ra), 7.32-7.46 (4H, m), 7.52-7.61 (3H, 
m), 7.79 (1H, d, J=8 Hz), 7.90 (1H, s), 7.94 (1H, s) 

I R7.^£ h)l v max KBr cm" 1 : 2230, 1729, 1615, 1503, 1275, 1257, 1 140, 
1051, 973 

15 YX^^i' hJP m/z (ESI) : 831 (M*+l) 

tmytm t«] D zs -i.4° (c=o.9i, chci 3 ) 0 

±T#& ( 1 R, 2R) - 2- [[h5>X-2 - [(IE, 3 E) - 4 - (4 
-5s7S - 2 -7JWD7i^l') - 1 , 3 — - 1 , 3-z?#* 
5 --f ;i/3 9=-^-] -1- (2, 4-y7WD7i-W -1- C(1H 

20 -i,2, 4 - h u 7V—)V- i --r;i/) tr;i/= 2 - [[3- (4 

1 - tf^^>?-;U)^n fc?#^;u]*^*^;K|^>\/7- M288.9 
mg, 0.35 mmol) ©Itixf^ (5 ml) ii^OtC^l, (4N^ 
ixf« ; 87 At 1, 0.35 mmol) £Ja*_, Jg^ift « 0 °C T 5 »Mfflt# Ufc. 
^$iETi*t, SS*X$KT«BIT, *IB*fe£*»© lMI 289. 5 mg 
25 (JR* 95%) §^tfi©7^7 7Xt@^i: LTfffc. 

NMRX^KH' (400 MHz, CDCl 3 ) 6 ppm : 1.47 (3H, dd, J=7, 2 Hz) , 2.68 (6H, 
br), 2.90 (9H, br), 3.05 (1H, tt, J=ll, 5 Hz) , 3.51 (IH, t, J = llHz), 3.54 
(1H, t, J = ll Hz), 4.03 (1H, q, J=7Hz), 4.15 (1H, ddd, J = ll, 5, 2 Hz), 4.19 
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(1H, ddd, J = ll, 5, 2 Hz), 4.99 (IH, d, J=4Hz), 5.44-5.57 (4H, m) , 5.84 (IH, 
dd, J=16, 4 Hz), 6.57 (IH, dd, J = 16, 11 Hz), 6.74 (IH, d, J = 16 Hz), 6.89-6.95 
(2H, m), 6.94 (IH, dd, J=16, 11 Hz), 7.34 (IH, dd, J=10, 1 Hz), 7.39-7.47 
(3H, in), 7.55-7.62 (3H, m), 7.85 (IH, d, J=8Hz), 7.89 (IH, s), 7.97 (IH, 
5 s) 

I R7^^ bJl/v max KBr era" 1 : 2230, 1729, 1614, 1503, 1273, 1257, 1 139, 
1050, 973 

^7,7,^2 b)V m / z (ESI) : 831 [MUMitSHl] 

itmytm lai D n -4. 2 0 (c=i.os, chci 3 k 

10 m\Z, ±-e#fe (1R, 2R) -2- [[h^>X-2- [(IE, 3E) -4 
- (4-->7;-2-7Jl'tD7i-Jk) -1, 3-^-71^] -1, 3- 
5 --f )V1 T-tl - 1 - ( 2 , 4 -*jy A'-Xwj )V) - 1 - C(l 
H- 1 , 2 , 4-bU TV-)V- 1 )V) 7P If Jl/= 2 - .[[3 - (4 

1 - fcT^v 5 -.)!/) tf^n;i-] ^i^^lO^^/T- h (260 

15 mg, 0.31 mmol) CD^X^ (5 ml) ^^Ottl^L, (4NSfc 
|lfJl.« ; 156 m 1, 0.63 mmol) &1}QX, 0 *CT? 5 U fc. 

?M£MffiT@icL<> £IS£3l^{c:T££@l-T, Mfc£^<£ 2 i&^it 277 mg 

(iR^ 98.%) S^tfiOTtJ^TX^B^tlTtlfc. 
NMR 7,^9 (400 MHz, DMS0-d 6 ) <5 ppm : 1.35 (3H, dd, J=7, 1 Hz), 2.76 

20 (4H, br), 2.98 (IH, tt, J = ll, 5 Hz), 3.38 (12H, br), 3.43 (1H, t, J = ll Hz), 
3.47 (IH, t, J = ll Hz), 3.80 (IH, q, J = 7 Hz), 3.95 (IH, ddd, J = 1 1 , 5, 2 Hz), 
4.08 (IH, ddd, J =1 1 , 5, 2 Hz), 5.05 (IH, d, J=5Hz), 5.37 (IH, d, J = 15Hz), 
5.40 (IH, d, J = 14 Hz), 5.46 (IH, d, J = 14Hz), 5.55 (IH, d, J = 15Hz), 5.88 
(IH, dd, J = 15, 5 Hz), 6.56 (IH, dd, J = 15, 11 Hz), 6.82 (IH, d, 1 = 16 Hz), 

25 7.16-7.20 (IH, m), 7.19 (IH, dd, J = 16, 11 Hz), 7.33-7.39 (IH, m), 7.50- 
7.59 (2H, m), 7.60 (IH, d, J = 8Hz), 7.67-7.71 (2H, m) , 7.83-7.89 (3H, m) , 
7.96 (IH, s), 8.43 (IH, s) 

I RX^J v max KBr cm"' : 2230, 1729, 161 5, 1503, 1273, 1257, 1 139, 
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1050, 972 

VXX^ bJl m/z (ESI) : 831 [M (liSJ) *+l] 
Ikffiftm. [a] D 2B -5.3° (c=1.07, CHC 1 3 ) «. 

(MMM 3 2 ) 

(1R, 2R) -2- [[h5>7-2 - [(IE, 3E) -4- (4-^7/ 

-1,'3-^^I^] -1, 3 - -JUr^r^y - 5 

--r;H ^^-] -1- (2, 4 ->'y )]s#U7 -1- [(1H-1, 2, 

4 - k u 7V—)i<- i --r ;io yae.H'=2- [u- u-^ju- 

l-fcT^v^P) ^^U.'U] **~>*^)l<]'<>^'7- h (mmm^ 5A-29) 




F 



1 7 - (4) T?*#7c (1R, 2R) - 2- [[ h ^ - 2 - [(IE, 
3E) - 4- (4->/7;-2-7.W07iZJk) -1, 3~7"3'v , I^] 
-1,3 ->^3rih>- 5 T .^l<3 - 1 - (2 , 4 -^7;^07i-Jl-) 

-l - [(ih-1, 2, 4 - h 'J 7 */— ju— i — -f ;io p<^;p] yptf;p=2 

- (k FD + i/^fJP) ^>^/7-h (1.07 g, 1.58 mmol) <Dif?au*?> 
(20 ml) mWiZ OViZtftmV, 4- (N, N-^^^JU7 S. /) tf U (386.1 

mg, 3. 16 mmol), 4 - (4 - 1 - M^*? -J -)\-)? $ yWt (J. Med. Chem. , 

43 #, 1493 H (2000 ¥) irK® ; 529. 5 mg, 2.84 mmol), tf 1 - X^;|, - 3 

- [3- (N, N->^^;i/75/) 7ntf;i'] *;i/#^-r 5 H (666. 8 mg, 3.48 

mmoi) zmz-fco fcfomzMu-T: 2 mmmwvtzWi, a d ^ $ >-c^nv, 
>- u fj^f)v so g &m^tc*> zri*? v y j — ifiifjk 
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(4 : i) m^mm-vmmv. mz3®ik&w£4- (n, n-s> 
v;us?>©iB'&**#fc- zvm&w* u tJ-^r hplc ll 

C- 9 0 8 ; B###flHiS{ ; GPC*7A JAIGEL-1H (20 ram i.d. X 600 mm) 
£: JAIGEL-2H (20 mm i.d. X 600 mm) £ iS?iH::o& V>-«JB ; »&, 2 uu* 

NMRX^MI/ (400 MHz, CDC1 3 ) 6 ppm : 1.46 (3H, dd, J=7, 2 Hz) , 1.85 (2H, 
quint., J=7Hz), 2.27 (3H, s) , 2.3-2.6 (8H, br), 2.37 (2H, t, J=7Hz), 2.45 
(2H, t, J=7 Hz), 3.05 (1H, tt, 1=11, 5 Hz), 3.51 (1H, t, J = ll Hz), 3.53 (1H, 
10 t, 1 = 11 Hz), 4.01 (1H, q, 1=7 Hz), 4.10-4.20 (2H, m) , 4.99 (1H, d, J=4Hz), 
5.30-5.56 (4H, m) , 5.85 (1H, dd, J=15, 4 Hz), 6.57 (1H, dd, J = 15, 10 Hz), 
6.73 (1H, d, J = 15Hz), 6.88-7.00 (3H, ra) , 7.34 (1H, dd, J = 10, 1 Hz), 7.37-7,46 
(3H, m), 7.52-7.60 (3H, m) , 7.79 (1H, d, J=8Hz), 7.90 (1H, s), 7.95 (1H, 

15 I R7^^7 h.JUvmax KBr cm" 1 : 2230, 1729, 1503, 1357, 1 257, 1 139, 1051, 
973 

TXX^^ h)ls m/z (ESI) : 845 (MHO 

ttmytm [«] D 25 -i.s° ( c =i.o6, chci 3 ) 0 

±T#fe (1R, 2R) -2- C[h^>X-2- [(IE, 3E) -4- (4 
20 -•/7;-2-7W07i^)-l, 3-^^!^] "I, 

+j- > _ 5 _^; l ,] ^] -i- (2, 4-v , 7WD7iUW - 1 - [(1H 
-1, 2, 4-h'J7 v /-^-l-fW *^.H>] 7U\Z)V*=2- [[4- (4 
_ ^^ JU _ ! _ tf^^> 5 -JlO^^U^]^^v'^^;V] / ^> v /T- h (290. 5 mg, 
0.34 mmol) CDg^X^ (5 ml) M^OtMl, Ms?J<Si (4Njffil 
25 ^;L'^?^;86 ul\, 0.35 mmol) m&W) £ 0 °C T 5 ^fMiH 1 b . 

i^iffTSS b , gSSESJlSgteTftH tRaa^^4&© 1 305. 1 mg (JR 

NMRX^WW (400 MHz, CDC1 3 ) 6 ppm : 1. 46 (3H, dd, J=7, 2 Hz) , 1.90 (2H, 
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br), 2.47 (2H, t, J=7Hz), 2.6-2.8 (13H, br d), 3.05 (1H, tt, J = 1 1 , 5 Hz), 
3.51 (1H, t, J = ll Hz), 3. 53 (IH, t, J = l 1 Hz), 4. 01 (1H, q, J=7 Hz), 4. 10-4. 15 



J = 14Hz), 5. 46-5. 53 (2H, m) , 5.55 (1H, d, J = 15 Hz) , 5.85 (1H, dd, J = 15, 4 
Hz), 6.57 (1H, dd, J=15, 11 Hz), 6.74 (1H, d, J=15 Hz), 6.S9-6.93 (2H, m) , 
6.94 (IH, dd, J = 15, 11 Hz), 7.34 (1H, dd, J=10, 1 Hz), 7.40-7.47 (3H, m) , 
7.54-7.62 (3H, m) , 7.84 (IH, d, J=7 Hz), 7.89 (IH, s), 7.97 (IH, s) 
I RX^-i7 b)l> v max KBr cm"' : 2230, 1729, 1503, 1274, 1256, 1139, 1051, 
973 

VXX^ b)l< ra/z (ESI) : 845 [MGB(Ktt£)*+l] 
itm^tm [a] D M -4.5° (c=0.89, CHC1 3 ) 0 

(ilM 3 3) 

(1R, 2R) -2- [[ h 7 - 2 - [(IE, 3E) -4- (4->-7/ 
-2-7WD7x-^)-l, 3 ~^j;i-J|/] - 1 , 3 - 5 
-1- (2, 4-i?7KD7i^) -1- [(1H-1, 2, 

4-hU 7*S—)V- i --f.no *^;io ^nt:ji/= 5 -i/7 s - 2 - ( t hd* 

S^S^IO ^>l/7~h (#J^#^ 5A-75) 



(l) 4 h^r>'^>i?;i/= 2 - [(7ijji'tt'>*;p#-;H **>-^fW 

- 5 - ->7 J s<>V7- b 



(IH, m), 4.18 (IH, ddd, J = U, 5, 2 Hz) , 4.99 (IH, d, J=4Hz), 5.44 (IH, d, 
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5 - ( 2 ) T#fc 1 - V - 1 , 3-v , kKn-f',M>y77>-6 
-#;P3tfr: h UJK3.01 g, 18. 9 mo I) £^ h 9 b FD75>-^^y-.'K3 : 
1) iHHrig®; (200 m)) 7kmt-}- h V V &yk®m (1.004N ; 17.4ml, 

17.4 mmol) £ 10 #RWtT ijatiP^fc. £ ©ig£4& 30 L 

£>n/c@#:£N, N-^^fiV*JVA7 5 H (40 ml) 4-*h*v 
^>v^=!?D'JF (2.96 g, 18.9 mmol) £JjP;Lfco * 70- 80^C 1? 1 B# 

4- (N, N-i?^W5 / ) KUS?> (5.78 g, 47. 3 mmol) i^na^7 
10 U;U (4.56g, 37. 9 mmol) fciJU*., & t^fiT 30 #Kft# bfc. 

^fc*7Ai'a^b^7^ii#i< /\^r-y->-^mx^;i- (3 : i) m&m 
iTittii, mmit&ms.n g (ir^43?o) zm&mwwthTntzo 

15 NMR 719 Y)V (400 MHz, CDC1,) d ppm : 3.83 (3H, s) , 4.67 (2H, br d, J=6 
Hz), 5.31 (2H, s), 5.31 (1H, d, J=10Hz), 5.39 (IH, dd, J=17, 1 Hz), 5.66 
(2H, s), 5.96 (1H, ddt, 1 = 17, 10, 6 Hz) , 6.93 (2H, d, J=9Hz), 7.39 (2H, 
d, 3=9 Hz), 7.70 (1H, d, 1=8 Hz), 7.81 (1H, dd, 1=8, 1 Hz), 8.30 (1H, d, 
J=l Hz) 

20 I R719 h;i< vmax (CHC1 3 ) cm' 1 : 2236, 1725, 1296, 1256 
^7719 hJU m/z (FAB) : 381 (M*) . 
(2) 2- UTV)V**i'*l)\'tf — )V) #3r>-*^JH -5->'7^Ifi 
(1) -e#fc4 2 - [<TU ^tf-JW 

->^f;H-5-^>7M>77-f (3 g, 7.9 mmol) t7 = V-^ (3. 5 g) 

25 ©ig^%so^K?&iPL, hU7jp*offlp» domi) &jbn*.fc. 
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? >-mm^)v (i:D ii£»«T»tHu i. 95 g mm 95%) 

NMR X'S* M> (400 MHz, CDC1,) 5 ppm : 4. 70 (2H, dt, J = 6, 1Hz), 5.32 (1H, 
dd, J=10, I Hz), 5.41 (1H, dd, J=17, 1 Hz), 5.71 (2H, s) , 5.97 (1H, ddt, 
J=17, 10, 6 Hz), 7.89 (IH, d, J=8Hz), 7.90 (1H, dd, J = 8, 1Hz), 8.44 (1H, 
d, J=l Hz) 

I RX^? h )l' v max KBr cm" 1 : 2236, 1754, 1 700, 1278, 1 251 
?XX^^7 m/z (FAB) : 262 (M*+l). 

(3) (1R, 2R) -2- [[h^>7>-2- [(IE, 3E) -4- ( 4 - ~> 
7;-2-7JWD7x-jM -1, 3-7*^^X-JH -1, 3-^*+J-> 

- 5 --f ;H - 1 - (2, 4-i?7MD7i-M - 1 - [( 1 H - 1 , 

2, 4 - s u i --r;i/') t?;i>=2 - [ (tv 

(2) -?ntc 2 - [{7U^t*->*;^^) -5-->yy 

£J&#& (1.6 g, 6.12 mmol) £ D a ;* >(40 ml)fc:ig#FU N, N-v^ 
^?;^JI/A7 5F (0.05ml) t^-fb^+MJ ;i/ (2g) £JD*-fc 0 iB-&«l£S 
HTM^i^tm N^x>*Jn^«JEET»«l*e*L» SS0 2- [ (7 

fee 

##^|1T^5 4- [(IE, 3E) -4- [h^>X-5- [[(1R, 2 
R) - 2- (2, 4-v'7MD7i-W - 2 - b h'D^y- 1 -^fJl,- 3 

- (1H-1, 2, 4- h U 7V/ — 1 --f ^nbf.JP] 9^] -1,3- 
v ? ^^1f>- 2 - 1 , 3 -^^ i-'X-Jl'] - 3 - 7;Usj"P^>l/= h U 
)V (2.56 g, 4. 7 mmol), zfc*Mb± h »J £7* (55%lfe^T-V X A°~~> a > ; 246. 7 
mg, 5.65 mmol), &tf±T#fcM0 2 - [(7U;W+v'7)J^-^) 

- 5 ->'7M>^.)l-=i7D'J H&ffl^T, £IT, M#Jl 3 - (2) 
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■7h^77^f-t#U, + (1:1-4:1) 

fflb, «lBft;£*!l£IB**4 - [(IE, 3E) - 4- [h7>^-5 - [[( 1 R, 
2 R) - 2 - ( 2 , 4 -^7Mn7irjk) - 2- kFn^->-l -*3 t Jl'- 
5 3- (1H-1, 2, 4 - h U TV—)V- 1 -< )V) 7°OlfJV] -1,3 

-vnr*c^y- 2-^)H - i , 3 -y^^x^;u - 3 - y )v*u^>v~ h 

NMRX^WP (400 MHz, CDC1 3 , B W^-&4&©'>^^.»KO*38^) « ppm : 1.45 
(3H, dd, J = 7, 2 Hz), 3.02 (1H, tt, 1 = 11, 5 Hz), 3.54 (IH, t, J = llHz), 4.00 

10 (IH, q, J=7Hz), 4.10-4.19 (2H, m) , 4.67 (2H, m) , 5.01 (1H, d, J=4Hz), 5.31 
(1H, br d, J = 10 Hz), 5.29 (IH, dd, J = 17, 1 Hz), 5.49 (2H, s), 5.55 (IH, d, 
J = 14Hz), 5.62 (IH, d, J = 14Hz), 5.87 (IH, dd, J = 15, 4 Hz) , 5.95 (IH, ddt, 
J = 17, 10, 6 Hz), 6. 58 (IH, d, J = 15, 11 Hz), 6.73 (IH, d, J = 15 Hz), 6.90-6.96 
(3H, m), 7. 32-7.60 (3H, a), 7.77 (IH, t, J=9Hz), 7.87 (IH, dd, J=8, 2 Hz) , 

15 7.90 (IH, s), 7.98 (IH, s), 8,18 (IH, d, J=l Hz) 
YXX^^ Y)V m/z (FAB) : 786 (MHO. 
(4) (1R, 2 R) - 2- [Ch^>X-2 - [(IE, 3E) -4- ( 4 — > 
7/-2-7JWD7i-^) -1, 3-*7*5>X.=.)V] -1, Z-*J**rV> 

- 5 - -f ;W] -1- (2, 4 -i?7MD7i-;P) - 1 - [( 1 H - 1 , 
20 2 , 4 - h U 7 V—)V — 1 7n \£)V= 5 - 5"7V - 2 - (t H 

(3) (1R, 2 R) -2- [[h7/'X-2 - [(IE, 3E) -4- 

(4 -1/7 J - 2 -7)V*U7 x.~)V) -1, 3-7*^^1^] -1, 3 - 5> 
^-^it> - 5 --r;H ^#3 - 1 - (2 , 4 -77M0 7X-J1/) - 1 - [(1 
25 H-l, 2, 4-h'J7 > /-^-l-f;i')^f^ ynt^=2-[(7'j;^ 
^•>'*;i/^-.)V)^-^->^^JH- 5 ->7M> ( /7- h £ 4 - [( 1 E, 3 E) 
-4 - [h7>^-5 - [[(1R, 2R) - 2- (2, 4-^7Jl't07irW 

- 2 - M h*P + >'- 1 - *^.H'- 3-(lH-l, 2, 4-MJ 7 % /—)V- 1 - 
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-iJU) ZTu\f.m 7*1 -1.3 -zS**D->- 2 --f ;P] - 1 , 3 -7?Z?JL 
=.)l>] - 3 - 7)V*W<>V~ h 'J from&m (583. 2 mg ; jsj£»tb#Sl8 : 2), 
ex (hU7x^J^X7^».>^DD/'?7^^A (13mgK RtfTKSUb h 'J 
77)VXX (184 rag, 0.63 mmol) £ffiV>T> ^ifj 1 1 - (4) t&TWttfc 

^-{Cftb, Sllf^-^D-> (1: 1~4 : 0) fi-&»«|E-?»aj L , fiR 
*3BWfl5-&*& 293. 6 mg (JR^ 56%) &*tfi©#SH©B#£: ITH&. 
NMRX^^h;p (400 MHz, CDC 1 3 ) (5 ppra : 1.46 (3H, dd, J=7, 2 Hz), 3.03 (1H, 
tt, J=12, 5 Hz), 3.09 (1H, t,' J=7Hz), 3.55 (2H, t, J = 12Hz), 4.02 (IH, q, 

10 J=7Hz), 4.14-4.21 (2H, m) , 4.91 (2H, t, J=7Hz), 5.01 (1H, d, J=5Hz), 5.50 
(IH, d, J = 14 Hz), 5.51 (1H, d, J = l 4 Hz), 5.86 (IH, dd, J = 15, 5 Hz), 6.58 
(1H, dd, J=15, 11 Hz), 6.73 (IH, d, J=16 Hz), 6, 90-6.97 (3H, a), 7.33 (IH, 
dd, J=7, 1 Hz), 7.37 (IH, td, J = 9, 6 Hz), 7.57 (IH, t, J=8Hz), 7.77 (IH, 
d, J=8 Hz), 7. 86-7.88 (2H, m) . 7.96 (IH, s) , 8.18 (IH, s) 

15 I R7^i? h )V v max KBr era -1 : 2232, 1730, 1504, 1276, 1 142, 1049 
^XX^i'hJl/ m/z (FAB) : 702 (M + +l). 
itmytS. [a] D 25 -21.9° (c=0.98, CHC1 3 ) 0 

(mmms 4) 

20 (1R, 2 R) -2- [[h^>X-2- [(IE, 3E) -4- (4->7; 

-1, 3 -^J?izM - 1 , 3-> , ^^it>-5 

--r;u] 7*1 - 1 - (2, 4-v , 7Wo7i=;p) - 1 - [('ih - 1, 2, 
4 — h v 7 1 — -f ;i/) j*^] yptr;j/=2- [(4 1 - tr 

^7^-^) T'feh^v'] X^;i/ = ^;U^±- h (#ij^#-«f 4A-13) 
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rN- CH3 



(1) 2-i7DDIfJV= (1R, 2R) -2- [[h^>X~2- [(IE, 3 
E ) -4- (4-->7;-2-7i^07i-;i') -1. 3 -^^X- - 
1, 3 5 --f ;U] 5^] -1- (2, 4->'7MD7i^) 

-l - [ciH-i. 2, 4-hU7 , /-JHi-'f^) ^Dtr;w=* 
5 h 



U# A OO&fiSJftxW X/l-v'a > ; 739 mg, 5.53 mmol) tfl>7 
kHD75> (8ml) (Dm&W* O'CK&^IL. «#UTH**^ ##09 1 T 
4 - [(IE, 3E) - 4- [ h^>X - 5 - [[( 1 R, 2R) - 2- (2, 
4-W*D7i^) - 2- tHD*J/-l - *?-)l>- 3 - (1H - 1, 2, 
10 4 - h U 7 V-)l>- 1 — T ^> 7u tf.JP] - 1 , 3 -z?***)r>- 2 — -f 

1, 3 -:/:?^XX 3 -y;t^D^>^/x h »j;Kl.00g, 1. 84 mmol) 

o^^, 2 - £ a DlfjN £ D □ ^JK- h (315 mg, 2.21 mmol) <h, t~ h 
7kFD75> (1.5ml) <DM&m%lKlZ-tzo M&m&^U~C 18«?M«»bfc. 
15 #*|J&* fi^«r£B1sI&x? i ;i'i:#K:#BBU figfD&Yb^ N 'J -7A* 

D7b^77^-inti, »mx^;i/-^*u-> (i : i) m^mmTmm^, 
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KIBfc'&fe 1.06 g (JR$5 88%') **&60irt#*K£UT#&. 
NMRX^MP (400 MHz, CDC1 3 ) <5 ppm : 1.35 (3H, dd, J=7, 2 Hz) , 3.04 (1H, 
m), 3.50 (IH, t, J = ll Hz), 3.51 (IH, t, J = llHz), 3.73 (2H, t, J = 6Hz), 3.88 
(1H, q, J=7Hz), 4.19 (1H, ddd, J=ll, 4, 2 Hz), 4.32 (1H, ddd, J = ll, 4, 2 
5 Hz), 4.33-4.81 (2H, m) , 4.98 (1H, d, J=5 Hz), 5.36 (1H, d, J = l 5 Hz), 5.40 
(1H, d, J= 1 5 Hz), 5.86 (1H, dd, J = 15, 4 Hz), 6.58 <IH, dd, J=15, 11 Hz), 
6.72 (1H, d, J = 15 Hz), 6.76-6.96 (3H, m) , 7.33 (1H, dd, J = 1 1 , 2 Hz), 7.39 
(1H, d, J=8Hz), 7.44-7.50 (IH, ra) , 7.57 (1H, t, J=8Hz), 7.95 (IH, s) , 7.97 
(1H, s) 

10 VXX^ b)V Di/z (FAB) : 649 (M + +l) 0 

MftMm-? 7 7 h )V ra/z (FAB ; 3 O it 1~ h U <7 A 7j< m » $ 2JP ) : 

C 30 H t8 0 5 N 4 ClF,SNa (MHNa) i U T tHjtfi : 671. 1318, £»]4i : 671.1329 

(2) -fe~>«7A=2- (4 -*?-)\>- 1 - VUi?-)l>) T-fe^-h 

2- (4 1 - tT^7^~;|/) M (J. Med. Chera. , 43 #, 1493 

15 H (2000 30 KlIBIfc ; 2. 5 g, 16 mraol) ©zfc (30 ml) * 0 "C IdJ^^l b , % 
^IT^S^a, KBft-feS'tfA (2.6 g, 7.9 mmol) £3JD;t, S^tl^ifiT 1 

(3) (1R, 2R) -2- [[h^>X-2- [(IE, 3E) -4- ( 4 - is 
20 7y-2-7J^D7x-^) -1, 3-i^^-^1t> 

- 5 — Nl/] - 1 - (2, 4-i?7;Wn7i-W - 1 - [(IH - 1. 

2, 4 - h u rv—)V- i --f ;io ^^^] tr;p= 2 - [(4- 1 

(2) T?f»fc-fe->^A= 2 - (4-;<3^- 1 - t?^ >*-;!/) T-fe^-h (939 
25 rag, e.Ommol) CON, N-i?^fjWA-A7^ (5ml) M^OtC^^lL, 
jf #L Tl^o4"\, ( 1 ) T#7c 2-7 D dx^;U= (1R, 2 R) - 2 - [[ b 
7 > X - 2 - [(IE, 3E) - 4- (4-v.7y-2-7J^P7x-Jl/) - 
1, 3-r/^X-JH -1, 3 ->>;t3r1*->- 5 - -f 5^3 -1- (2, 
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4-^7iWD7x-jl-) -1- [(1H-1, 2, 4 - h U 7V~Jl>- 1 --f 

;u) ^^.ao tr;i/ = .*;v^^-- h (700 mg, l.immoi) on, N->>*5p;i/ 

tfUl'A/'a F (5 ml) 6 (910 rag, 3.2 mraol) &tin 

xtz.. M&m%Mu-e i mm. wv.\z%-m.vT3mmmnvrz e a) <hisj#^ 

HPLC [L C - 9 0 8 ; 0 # # #r I II M ; JAIGEL-1H (20 mm i.d. X 

600 mm) t JAIGEL-2H (20 ram i.d. X 600 mm) SriS^J \Z~DU V^T^ffl ; 
i7DD$W; 5iM£^V] TiKlT, »1ESttfl:^4& 568 mg (iRs* 6.8?<0 

10 NMRX^ (400 MHz, CDC1 3 ) <5 ppm : 1.34 (3H, dd, J=7, 2 Hz), 2.28 (3H, 

s), 2.48 (4H, bs), 2.61 (4H, bs) , 3.02 (1H, m) , 3.24 (1H, d, J = 16Hz), 3.27 
(1H, d, J = 16Hz), 3.48 (1H, t, J = 1 1 Hz), 3.49 (1H, t, J = 1 1 Hz), 3.85 (1H, 
q, J=7Hz), 4.17 (1H, ddd, J = ll, 5, 2 Hz), 4.27-4.44 (5H, m) , 4.97 (1H, d, 
J = 5 Hz), 5.36 (1H, d, J = 15Hz), 5.39 (1H, d, J=15Hz), 5.84 (1H, dd, J = 15, 

15 4 Hz), 6.57 (1H, dd, J = 16, 11 Hz), 6.74 (1H, d, J=17Hz), 6.86-7.00 (3H, 
m), 7.33 (1H, dd, J = 10, 2 Hz) , 7.39-7.48 (2H, m) , 7.57 (1H, t, J=7Hz), 7.95 
(1H, s), 7.99 (1H, s) 

V)V m/z (FAB) : 771 (M*+l) 
■mftmm^XX^Z b)l> m/z (FAB) : C I7 H„0 7 N.F,S (MHl) £ VTWrWffi. : 771. 2788, 

20 SEW* : 771.2751. 

±-VWZ.tt,&to (565 mg, 0.73 mraol) SltSlfJP (12 ml) \Z®frV, Ot 
JC#£PL, i#lT^«4"\, m.it7km (4Nimxf Jl,«; 183 jti 1.0.73 

mmoi) &ijn%.rz a mm&ffimTm£;vxm?tmft<Dnmm& o'cict* (ismi) 
^itt, «eswfls^«o*tttt;59o mg (M92%) 

25 &<Dmfa£ bTifc. 

NMR 7.^9 h)V (400 MHz, DMS0-d 6 ) <5 ppm : 1 . 24 (3H, d, J=7Hz), 2.25-3.20 

(11H, m), 2.91 (1H, m), 3.28-3.36 (2H, m) , 3.42 (1H, t, J = ll Hz), 3.44 (1H, 

t, J = ll Hz), 3.57 (1H, q, J = 7 Hz) , 4.04 (IH, ddd, J = ll.. 5, 2 Hz), 4.13 (IH, 
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ddd, J = ll, 5, 2 Hz), 4.28 (2H, t, J=3Hz), 4.35 <2H, t, J=3Hz), 5.03 (IH, 
d, J=4Hz), 5.27 (IH, d, J=14Hz), 5.45 (1H, d, J=14Hz), 5.87 (IH, dd, J=15, 
4 Hz), 6.57 (1H, dd, J = 1 5 , 10 Hz), 6.82 (1H, d, J=16Hz), 7.16-7.22 (2H, 
ffl), 7.33 (1H, ddd, J=13, 6, 2 Hz), 7.45-7.51 (1H, ra) , 7.68 (1H, dd, J=8, 
5 2 Hz), 7.84-7.90 (2H, m) , 8.05 (1H, s), 8.45 (IH, s), 9.71 (1H, bs) 
I RX^^7 h)U v max KBr cm' 1 : 2230, 1751, 1615, 1504 
m/z (FAB) : 771 (MHl) 0 

(^#J3 5) 

10 yV^^A= [4- [[(1R, 2R) -2- [[ h ^ >X - 2 - [(IE, 3E) 
-4- (4-v'7/-2-7^tD7i^) -1, 3-^^^X-;H -1, 
3 -v^-^+f->- 5 ;U] ^Ptf] - 1 - ( 2 , 4 -*J7)V*U 7i-f) - 1 

- [(ih-i, 2, 4 - h u rv-)i>- i --oi) ^^ji/] yD7t^v<] 
-3-7UW ^fji-^^7 7- h (#i^#-*t 5C-18 o-^- h U 



(1) [4- [(tert-?*? 1 )^;*^.^' U ;U) -> * - 3 - 7 U )V] J* 



3, 4-7^>^^^y-;U (J. Org. Chem., 65 6153 K (2000 =¥) \Z 



15 i&) 
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13®;3.4g, 26. 5 mraol) MBM 2 1 - (2) h mMf2.Jjfe~Z* rh7tH 
uyy> (50 ml) (1.80 g, 26.4 mmol) SlXS \ex ^ )V Z 

DDi;^Jk>7> (4.00 g, 26.5 mmol) iI^$t^I1"5Ci:iI<fc(3, ^ 
f24b-&^£3, 4-77>^^^/-A'i3, 4 - t? X [(ter i-T^^i^ f-JV 
5 >"J;V) t + ^^f^] 7^>OM^^^#fc a ^n£, v"J^y^50g^ffl 
(/^c^A^D^ h^^-^ttb, I^mx^;i/-^\^it> (3 : 17-4 : 

i6) m^mm^mrnvx, ^12^^3.20 g mm 50%) *m&<DmwiML 

NMR b)l< (400 MHz, CDC1 3 ) <5 ppm : 0.125 (6H, s), 0.916 (9H, s), 3.177 

10 (1H, t, J=6Hz), 4. 522 (2H, d, J=6Hz), 4.640 (2H, s) , 7.317 (1H, s), 7.371 
(1H, s) 

I RX^# h)V v max CHC1 3 cm" 1 : 3449, 2956, 2931, 2859, 1471, 1258, 1040 
YXX^nil- m/z (FAB) : 243 (MHl). 
(2) y7U^= C4- [(iert-^^^^^^.^^'J^) v';* ^;VO - 3- 
15 /?;H.^7 7-h 

CH 2^ 0 9 

(1) [4- [(tert-y^;i/^^^^v-U^)] - 3 - 7 U JH 

(174 mg, 0.72 mmol) ft, ^IfJ 1 - (10) \ 5>*na 

(3 ml) (61 mg, 0.87 mmol), fcfT. (T'Ji^+y) <S> 

-f V tf;i/T 5 / ) -fcxyj > (265 mg, 1.08 mmol) Rtf tert-:/^JPk H 
20 n^JVt^v' KUOP'o^-tert-:/^;^.^*^ F * )V 2 St ; 135 mg, 1.2 
mmol) t^Stfc. ttffiUT#6nfctttta>38®<»«:, *> U # 5 g fcffl 
fzXv&PV? btf7 7 << SSlfil'-'\*t> (1 : 4) il^iM 

■p»UJbt, • BBffc'&tt 273 mg (lR^939o) SifiCOi^tlt I^THfc, 
NMRX^ WW (400 MHz, CDC1 3 ) 6 ppm: 0.083 (6H, s), 0.908 (9H, s), 4.55-4.55 
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(4H, a), 4.627 (2H, s), 5.003 (2H, d, J=8, 2 Hz), 5.328 (2H, dd, J = 10.4, 
1.2 Hz), 5.340 (1H, dddd, J = 17, 1.5, 1.5, 1.2 Hz), 5.912 (2H, ddt, J = 17, 
10, 5 Hz), 7.328 (1H, s), 7.447 (1H, s) 
I h )U v max CHC1 3 cm" 1 : 2956, 2931, 1258, 1010 

VX^^HJl' m/z (FAB) : 403 (M*+l). 
(3) i?7V)l = [4- (kFD^->^^) -3-7'j;i/] ^JH*X7r 



(2) T#fc^7U;P= [4 - [(tert-^.U^^.Jl^U^) **>>*^)1<1 
-3-7'JJl/] ^fJN^77-h$rh7kHD77>' (3ml) Jc»>fcU 

HD75>i« ; 1.34 ml, 1.34 mmol) tfEffli (48 rag, 0.80 mmol) <DM&m& 

^ h^?^ -fc^L, imx 3^-^*1*- > (3:2-1:0) 
T^ttJUT, mmtGlfa 148 mg (J|Xi^76%) H#fc„ 
NMR h;i- (400 MHz, CDC1 3 ) <5 ppm : 3. 168 (1H, t-like, J=ca. 6 Hz), 4.523 

(4H, td, J=7, 1.2 Hz), 4. 580 (2H. d, J=6Hz), 5.050 (2H, d, J=9.5Hz), 5.255 
(2H, dd-like, J = 10, ca. 1.2Hz), 5.350 (2H, dt-like, J = 17, ca. 1.2Hz), 5.917 
(2H, ddt, J= 17, 10, 6 Hz), 7.414 (1H, s), 7. 483 (1H, s) 
I RX^£ h)V v max CHC! 3 cm -1 : 3401, 1602, 1554, 1462, 1424, 1267, 1022 
VXX^^h^ m/z (FAB) : 289 (M + +l) 0 
(4) ?7i))\,= (4 -^)V^JV- 3 -7 0)1) ^fJN*777-F 




OH 
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( 3 ) -e#fcv*7 u n-= [4 - (t h d^v^^;u) -3-7'j^] ^^;i- = 

^X77-h (113 mg, 0.39 ramol) ?tVVUU*$y (2 ml) Ci&T^L-, }k?£ 
T> fefc—Wik^ytfy (0.52 g, 6.0 ramol) £}JD*-> M&W&^UlZT 8 19 HQ 
Jl#L&otI!£r^£*« (14B$F^)^Cfibfe^, *£tt-iHb^>#> (40 mg, 0.46 
5 mmol) £ii#Dbyfc 0 ifl^&^tT 1. 5 P#fBJS# bfcfg, iiX^Jl-Ti*, 

2-1 : 0) tB^^^f^mU, ^IB^^^I 101 mg OR* 90%) fc^-fiOfti]^ 

10 NMR X^i7 (400 MHz, CDC1 3 ) <5 ppm : 4.569 (4H, dd-like, J=7, 6 Hz), 5. 245 

(2H, dd-like, J = 6, 1 Hz) , 5.259 (2H, dd-like, J-Il. 1 Hz) , 5.369 (2H, dd-like, 
1-17, 1 Hz), 5.943 (2H, d, J = 17, 11, 6 Hz), 7.569 (1H, br s) , 8.046 (1H, 
d f J = 1.6 Hz), 9.971 (1H, s) 

I R7^i7 h ;V v max CHC1 3 cm' 1 : 1689, 1544, 1273, 1 147, 1027 
15 b)V m/z (EI) : 287 (MHl). 

(5) 4-[[tr* ***u;H a-*^*^] -3-y)i>wt 



(4) Tttfev'T U.a-= (4 -*Jl/5 )V- 3-7 U JIO ^f^ = *X7 7- b 
(97 mg, 0.34 mmol) £ 2 -pt^- 2 -^y-> (1.18 g, 19.9 ml) £ t e r 
t -7?)V7 )\>-n— )V (2.70 ml) 3k»TfcT!l#bT^**A, M 

20 litthU^A (122 mg, 1.35 mmol) t >J h U f 

(1.034 g, 6.76 mmol) (1.2 ml) teigjfc LTffo fcfcifc&fln&fce S^ft 

25 fflUT, «ffi-fb£<» 74 mg (J|X^72%) SjSflO»«»t L-T^. 

NMR^^^h;!' (400 MHz, CDC1 3 ) <5 ppm : 4. 572 (4H, dd-like, J=7, 6 Hz), 5.25 
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(4H, d-like, J=9 Hz), 5.367 (2H, dd-like, J = 17, 1.4 Hz), 5.940 (2H, ddt, 
J = 17, 10, 6 Hz), 7. 533 (1H, d, J=ca. 1.4 Hz), 8.059 (1H, d, J=ca. 1.7 Hz) 
I R7^i? v max CHCI, cnf' : 1736, 1697, 1549, 1269, 1 149, 1029 

7,7.^2 hA> m/z (EI) : 303 (MM-1). 
(6) (1R, 2R) -2- [[H5>X-2- [(IE, 3E) -4- ( 4 - is 
7;-2-7J^D7x^JH -1, -1, 3-> 5 ^^ij-> 

- 5 )V~\ 5^] -1- (2, 4 -^7^tD7iZA') - 1 - [( 1 H- 1 , 
2,4- MJ7V-;U- 1 )V) 7°n \Z)V= 4 - [[HX (T 



(5) T#7c4-[[t*x (7'JM=^i/) *x*'j;n - 3- 

(500 mg, 1.65mraol) £r>?#PP*^> (10 ml) \Z%&M\s. N , N - 
^f;^;PA75 K (0.03 ml) £ ^{b^-tf- U JU (0. 7 g, 5.5mmol) ZMrLtc 

4- [[tfx (ru;^*^) *x#;y;H ^v^^u] -3-yp-f;L- = ^ 

P 'J F£#7c. 

l!TjZ!!^-g> 4 - [(IE, 3E) -4- [h^>X~5- [[(1R, 2 
R) - 2- (2, 4 -i^Jl'^P^x-;]/) - 2- tl«D + '>-l-^^-3 
- (1H-1, 2, 4 - h >J 1 --Ol/) yPtfjU] 9^] -1, 3- 

2 ->f ;U] - 1 , 3 - ^^yX-M - 3 - 7 ;i<;*- D ^ > \/ - h U 
;i/ (690. 5 mg, 1.27mmol)> 7^miti~ h U £A (55%££?ft7V X/N'-v a > ; 66. 5 
mg, 1.52 oimol), RZf, itifcllS® 4 - [[h'X (7'JA^y) *X*U;H 

t^v^f^] - 3 - 7a^ji'=^ a u mmmi 3- (2) ti^^/ft 
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(2 : 1-9 : 1) ii^^T^ffiU ^fEte^ 740. 8 mg OK* 

5 NMRT^^WP (400 MHz, CDC1 8 ) (5 ppm : 1.43 (3H, dd, J=7, 2 Hz), 3.05 (1H, 
tt, 1 = 11, 5 Hz), 3.53 (2H, t, J = llHz), 3.96 (1H, q, J=7 Hz) , 4.14-4.22 (2H, 
m), 4.53 (4H, br t, J=7Hz), 5.01 (1H, d, J = 5Hz), 5.10-5.18 (2H, m) , 5.25 
(2H, d, J=10Hz), 5.35 (2H, dd, J = 17, 1 Hz) , 5.40 (1H, dd, J = 15, 3 Hz) , 5.47 
(1H, d, J = 15Hz), 5.85 (1H, dd, J=15, 5 Hz) , 5.92 (2H, ddt, J = 17, 10, 5 Hz) , 
10 6.58 (1H, dd, J = 15, 11 Hz), 6.74 (1H, d, J = 16 Hz), 6.88-6. 93 (2H, ra), 6.93 
(1H, dd, J=16, 11 Hz), 7. 32-7.37 (2H, m), 7.40 (1H, dd, J= 8, I Hz) , 7.56-7.59 
(2H, m), 7.89 (1H, s), 7.92 (2H, s) 

I RX^^ h )V v max KBr cm" 1 : 2230, 1727, 161 5, 1504, 1 276, 1258, 1 143, 
1051, 1021, 973 
15 h;V m/z (FAB) : 827 (M + +l) 0 

(7) 5?VS?9A= [4- C[(1R, 2 R) -2- [[h*>>X-2- C(1E, 
3E) - 4- (4-->7;-2-7M07i-W -1, 3-^i?I^] 
- 1 , 3-^**U->- 5 --f ;H - 1 - (2, 4 - ^7M0 7i^) 

-1- [(1H-1, 2, 4 - h U TV-)V- 1 -<i)V) 7 n 

20 AJl/^-JU] - 3- 7UJH ^^ = *X7 7-F <«*BB«Mb'&*!l) 

(6) (1R, 2R) - 2- [[ h ^ >'7, - 2 - [(IE, 3E) - 4 - 

(4 -1/7/ ~ 2 -7MD7J- - 1 , 3 - - 1 , 3-^ 

5 - -HI/] - 1 - (2, 4 -77MD7I-W - 1 - [( 1 

H- 1 , 2 , 4 - b U7y-JH 1 --f ;p) ^^JU] 7° D tf A'=4 - [[t!X (7 
25 U;i'^^r>) *7>*'JA'] ^-^'>^^;H- 3-7D7-h (740 mg, 0.895 mraol) 
(20 ml) SSlgfflflLT Ott^UT^S^fc, 

7" h5^7, ( h U 7i^A'*X7^ » rt^Wk. (31 mg, 0.027 mmol) ~BlX$ 
tD'jy> (1.27 g, 17.9 mmol) Sim**:. ?I£r^ Sr^SiCim 1 B# W M 
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Cosraosil 75 C 18 -PREP (t^^-l'TXi'i ; 30 g) *ffll^c^*7A^DY h 
#7 7 4 -izttV, 7k-T± h~bV)l (3 : 1 ~ 7 : 3) M^mm^mm Lfco 
*8&fc77d7 ->a >*»«gb, iSnfc^@H$i>ft>^Ml (Dowex 
5 50W-X8, th'J'JAI, 1 N7j<^jb^ h U UA*8»SfflV>T««; 5 ml) fctf 
Us 7jCTi§tt}bfc„ t*fc77^<>3 >£MEET?HiSltb, ««ftjfttSitt«k 
0, WEB W-fb-&«& 618.5 rag (»87%) SMSOifiHttiLIIIfc. 
NMR h;l/ (400 MHz, CD 3 0D) 6 ppm : ,1.38 (3H, dd, J=7, 2 Hz) , 3.07 (1H, 

tt, J=ll, 5 Hz), 3.54 (IH, t, J = l 1 Hz), 3.55 (1H, t, J = 1 1 Hz), 4.00 (1H, 

10 q, J=7Hz), 4.16 (2H, dd, J-ll, 5 Hz), 4.98 (1H, ddd, J = l 5, 6, 1 Hz) , 5.03 
(1H, ddd, J = 15, 6, 1Hz), 5.05 (IH, d, J=4Hz), 5.51 (2H, s) , 5.88 (1H, dd, 
J=15, 4 Hz), 6.59 (1H, dd, J = 1 5, 11 Hz), 6.79 (1H, d, J = 15Hz), 6.97-7.06 
(2H, in), 7.01 (1H, dd, J = 15, 11 Hz), 7.48-7.54 (3H, m) , 7.69 (1H, q, J=2 
Hz), 7.78 (1H, t., J=8 Hz), 7.92 (1H, s), 7.99 (1H, d, J=l Hz), 8.27 (IH, 

15 s) 

I RX^i? h)U vmax KBr cm"' : 2231, 1726, 1615, 1503, 1 143, 1 101, 1052, 
975 

X X ^ h )!/ m/z (ESI): 745 [M(#t h 'J 9A^)+1]-. 

20 (^IM 3 6 ) 

(1R, 2R) -2- l[h7>X- 2 - [(IE, 3E) -4- (4-y7> 
- 2 - 1 , -1, 3 - >>:*=M*->- 5 

--f )V1 - 1 - (2 , 4 - V7 )V*U7 -1- [(1H-1, 2, 

4 — h'J 7V-^- 1 — -f .H') ^Pk^=2- [[4- (4-;*^- 

25 i-e^>'-;w - 4 -t+y^fu ;io ^-^->^^;i/] ^>-/7-h (#j^c 

5A-20) 
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mmmi (ir, 2R) - 2- [[h7>^-2 - [(ie, 3e> 

- 4 - (4 - z/7 S - 2 -7^D7i-;|/) -1.3 -79 yl^A'l - 1 , 
3 5 --T;V] - 1 - ( 2 , 4-i?7Mn7i-W - 1 

- [(1H-1, 2 , 4 - h U 7" S S—)V — 1 ^JlO 7"D fcf;P= 2 - (t 
5 KD*'>^f^**>^f;i') ^>»/7— h (l. 11 g, 1.64 mho 1) <7>v^DDp< 

^> (20 ml) jg&£ O'ClCJ^^lb, 4- (N , N-^^fik7i/) tf U v 5 > 
(400.7 rag, 3.28 mmol), 4- ( 4 - * - 1 - £ * 5 V~)V) -4-#*V 
>r * >m (Bioorg. Med. Chem. , 8 %, 2693 H (2000 \ZUWL ; 590. 4 mg, 2. 95 
mmol) Rtf 1 -x^- 3 - (3 - 5?> WS/^DKJW H* 
10 (691. 8. mg, 3.61 mmol) SAnAfc. 1 BtKM. jE««*5^^P 

#u »»x^-/^;-^ (4:i) mm-? mm is* muumt-smtL 

4- (N, N-V^f^TS;) tf U ^>Ojg^«r(*9 1. 4 g)£#7c, 
15 ^©S^ 0. 95 g SUf'f ^;i/#BlHPLC [LC- 9 0 8 ; B###TllftS{ ; GP 
C77 JAIGEL-1H (20 mm i.d. X 600 mm) £ IAIGEL-2H (20 mm i. d. X 600 mm) 

796.0 nig (»R^55%) 5ifi7 ; 6Jl'7 7^«H^i:lTllfc 0 
NMR Ts^iP h )\s (400 MHz, CDC1 3 ) <5 ppm : 1. 46 (3H, dd, J=7, 2 Hz) , 2.31 (3H, 
20 s), 2.36 (2H, t, J = 5Hz), 2.40 (2H, t, J = 5Hz), 2.65-2. 68 (2H, n) , 2.76-2.78 
(2H, m), 3.05 (1H, tt, J=ll, 5, Hz), 3.48-3. 56 (4H, m) , 3.63 (2H, t, J = 5 
Hz), 4.01 (IH, q, J = 7 Hz), 4.15 (IH, ddd, J-ll, 5, 2 Hz), 4.18 (1H, ddd, 
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J-ll, 5, 2, Hz), 4.99 (1H, d, J=4Hz), 5.46 (1H, d, J=15Hz), 5.47 (1H, dd, 
J = 15, 3 Hz), 5.54 (1H, d, J = 15 Hz), 5.55 (1H, d, J = 15Hz), 5.85 (1H, dd, 
J=15, 4 Hz), 6.57 (1H, dd, J = 15, 11 Hz), 6.73 (1H, d, J = 16Hz), 6.88-6.93 
(2H, m), 6.93 (1H, dd, J = 16, 11 Hz), 7.34 (1H, dd, J = 10, 1 Hz), 7.36-7.45 
(3H, m), 7.56 (1H, d, J=8Hz), 7.57-7.60 (2H, m) , 7.79 (1H, d, J = 8Hz), 7.90 
(1H, s), 7.97 (1H, s) 

I RX^i? h)U v max KBr cm" 1 : 2230, 1729, 1645, 1 503, 1274, 1257, 1 141, 
1051 

VXX^ hJV ra/z (FAB) : 859 (MHl). 

-hT?#& (1R, 2R) -2- [[h^>X-2- [(IE, 3 E) -4- (4 
-1/7 J - 2 - 7)V*uy*.-)V) - 1 , 3 - 7* =.){,} - 1 , 
Dr>~ 5 --r;i/] 5^] -1- (2, 4->?7WD7i-jl,) -1- [(1H 
-1, 2, 4 - N U 7V-)V- 1 --VV) ¥)V= 2 - [[4- (4 

-h (288.6 mg, 0.34 ramol) ©BinfcX^;!/ (5 ml) (TCKftjiflU iKfls 

** (4 mol/1 IllfJUS ; 74 n 1, 0.30 mmol) £iD*.» |^$0t1!5 

t£B£i& 296. 6 mg (JR* 99%) £ifi§!r£ 7 7 y X L Tfffe. 

NMR h;t- (400 MHz, CDC1 3 ) <5 ppm : 1.46 (3H, dd, J=7, 2 Hz) , 2.6-3.1 

(13H, br), 3.05 (1H, tt, J-ll. 5 Hz), 3.51 (IH, t, J = ll Hz), 3.53 (1H, t, 
J=ll Hz), 3.9-4.0 (2H, br), 4.00 (1H, q, J=7Hz), 4.14-4.21 (2H, m) , 4.99 
(1H, d, J=4Hz), 5.41 (IH, d, J = I4Hz), 5.48 (1H, dd, J = 15, 3 Hz), 5.55 (IH, 
d, J = 15 Hz), 5.57 (IH, d, J = 14 Hz), 5.84 (IH, dd, J = 1 6 , 4 Hz), 6.57 (IH, 
dd, J=16, 11 Hz), 6.74 (IH, d, J = 15Hz), 6.88-6.94 (2H, m) , 6.94 (IH, dd, 
J=16, 11 Hz), 7.34 (IH, dd, J = 10, 1 Hz), 7.39-7.46 (3H, m) , 7.56-7.62 (3H, 
m), 7.86 (IH, d, J = 7 Hz), 7.88 (IH, s) , 7.99 (IH, s) 

I R^^i? h^i/max KBr ci" 1 : 2230, 1729, 1652, 1503, 1419, 1 274, 1 257, 
1140, 1051. 974 
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7XX^i? h)V m/z (FAB) : 859 [MUiMD+l]. 

&mm 3 7 > 

v ? V^"^A=[2-[[(lR, 2R) - 2- [[h7>^-2 - [(IE, 3E) 

-4 - (4 -*sT J - 2 -y)i*n 7i-W - l , 3 -7*s?x=;H - l , 
3 5 — r;n - 1 - (2, 4-^7Md7i-^) - 1 

- [(iH-1, 2, 4 - h u 77-;i'- i --f ;io ^^^] ^n#^->] 

- 3 -fl-JH ^f^=*X7 7" ' — h (^J*#^- 5C-48 <D~j- h U ^ 

Ait) 



3 - - 2 - r- * ^;KTe trahedron Let t. . 22 #> 5097-5100 

M (198150 teBBtt ; 6. 80g, 28.9mmol) 0N,N-^^^*M75 F (80 
ml) ^titth'J^A (7.12 g, 86.8 mmol) &MZ-fCo M&%&&UX* — 
&&mW\sfcWi, 40X:T 1 l$ra¥S£J$bfc. U <pH7, lOOml) &JP 

^-l:#L ^x^-^f>ii^«(l : 10-1: DtUffll, 
fc-gr^ 4. 89 g (JRS*79SS) Bfej£ 42- 43^C £ ft « £ L- T*§fc . 




(1) 3 
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NMR h)V (400 MHz, CDC1 3 ) 6 ppra : 2. 13 (3H, s) , 3.89 (3H, s) . 5.49 

(2H, s), 7.14 (1H, d, J = 5 Hz), 7.48 (1H, d, J=5 Hz) 

I h)V v max KBr cm" 1 : 1742, 1707, 1439, 1416, 1353, 1261, 1249, 

1229 

VXX^ Y)V m/z (EI) : 214 (M + ) 0 
(2) 3- (hFD^v'^W - 2 -r>Wt*^)l 



( 1 3 - h*>'*5P;W - 2 -x>m^^;K4.89 g, 22.8mmol) 

O**/-^ (60 ml) iMK^@g;*7 >J #A (157. 7 mg, l.Hmmol) il 

i mmmnistz. v>nmmm (ph 7, 20 mi> &*n*., 
#e>nfc«cDgiM£, >'j^y;i-9o g$i^fc*7^^D7h^77^ 

ICftHmxfJHA + li-^ (1:2) M^r^^-e^mL, ^12^^ 3.94 g 
(» : ^Stfj) g$j£ 35-36r<&Wr^^^^^tbT#fCo 
NMRX^^h;!/ (400 MHz, CDC1 3 ) <5 ppm : 3. 78 (1H, t, J=7Hz), 3.91 (3H, s), 
4.84 (2H, d, J=7 Hz), 7.10 (1H, d, J=5 Hz), 7.47 (IH, d, J=5 Hz) 
I RX^^ h;u v max KBr cm"' : 1710, 1536, 1438, 1417, 1269, 1080 
VXX^>7 b)l m/z (EI) : 172 (M + ) c 

(3) 4 h*i"<>>>)l= 3 - [[tfX (T'J;i/^^^>) ^X^U.M^^v- 
j*^] - 2 -777- h 



CH 3 O^^O^. s 

(2)T#fe3 -(t h*D + >-^^.)- 2 -^>^^^;K3.03 g, l7.6mmol) 
5rh7th , D77> (20 ml) — J •— )V (5 ml) *J|-£riM £ m& L- , 7K®£ 




OCH 3 
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ftth'Jf A (1.004 N*J&M; 16.1ml, 16.2 mmol) &]M7Lfro M^yn^MM 

nimmm&m* 5o < c{c#Muji!t ib#m«#l&. mm*Mj£Tm£vmfc<D 
m&yo&&fro zinsN. n-^^watsh oo mi) 4- 

* h 9 U U K (2.75 g, 17. 6 mmol) £iHl>L;fc. jg£-*&& 70t;-T? 

5 1 B#BQ¥^#bfc^ O'CKML, *?9UU**.> (30ml) SJjnAfc. f h7 
(3.08g, 44.0 mmol) fttffcTX (7'Jjm-» ( >M V ~7 n fcf ;HT 5 J ) 
(Tetrahedron Lett., 30 4219 M (1989 ¥) fcB3« ; 6. 47 g, 26.4 
mmol) 4tin*.> & mMT" 30 ft mmW U 1t'&. (0.5 ml) Srfln 

*.3Efc 5#IW8fc#L;fc. tert-^^fc Kn^^v" H (80?S -J- ter t- ^ 
10 iKJW+-> F»* ; ; 2.7 g, 24 mmol) SiP*. 3 0 #lfflafc#L&«, 

tftJKCDSS^S, ~>U ft**^ 100 g ?A£ ov h^^7^-lc:#b, 

MX^;i-^\^rit> (1 : 2-3 : 2) a-&Jgi«T»ffi flUBfc£«l 2.8g (JR 

15 ^36*) ^ife©i^l«^tT#fc. 

NMRX^hJV (400 MHz, CDC1 3 ) 5 ppm : 3. 81 (3H, s) , 4.55 (4H, t, J=7Hz), 
5.23-5.28 (2H, m) , 5.25 (2H, s), 5.33-5.40 (2H, m), 5.47 (2H, d, J=8Hz), 
5.92 (2H, ddt, J = 17, 11, 6 Hz) , 6.90 (2H, d, J=9Hz), 7.27 (1H, d, J=5Hz), 
7.37 (2H, d, J = 9 Hz), 7.48 (1H, d, J=5 Hz) 

20 I RX^£ hJV vmax CHC1 3 cm"' : 1705, 1613, 1516, 1424, 1267, 1250, 1035, 
989 

bfr m/z (FAB) : 439 (M*+l) 0 

(4) 3- [[t*x (ruM+J') *x*u;v] a-*^*^] -2-t->wl 



OH 

(3) t?#fc4 h*i'*>V)i'= 3 - [[fcTX (7U;W*'» #x*y 



CH; 
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;H ■**ri/*?-)l'] -2-T/7- h (2. 79 g, 6.36mmol) t7-V-JP (4 g) 
<DM&W% o°cizft%i^, hv yjlJrumm do ml) £*ra*fc 0 ^^-^^^^ 

mm*. is*)ti?)v 25g ^ffl^^v-u #y;v# n->r h??? ^ 

v^DD^^>®^^^ (1:1) T'^liiU, miB^^^J 1.57 g 
78%) £*ft#^«£UT#£. 

NMRX^Ml/ (400 MHz, . CDC 1 3 ) d ppm : 4. 59 (4H, m) , 5.26 (2H, br d, J = 10 
Hz), 5.37 (2H, br d, J = 17Hz), 5.53 (2H, d, J=8Hz), 5.94 (2H, ddt, J = 17, 
10, 6 Hz), 7.28 (1H, d, J=5 Hz), 7.54 (1H, d, J=5 Hz) 

I RX^i7 h.»P v max CHC1 3 cm"' : 1679, 1543, 1432, 1273, 1033, 989 
b)V m/z (FAB) : 319 (MHO. 

(5) (1R, 2R) -2- [[b7>X-2 - [(IE, 3E) -4- ( 4 - is 
7/-2-7^tD7x-.W -1, 3 
~ 5 ^^"] - 1 - (2 , 4-i?7JWD7iZ.)l/) - 1 - [( 1 H - 1 , 

2, 4-hU7y-;Ki--fM yotf.;i/=3- [[tfx 



(4) t?#fc3- [[fx (tu.ju^^->) *x*u;i-] ^-^->^^ji/] -2 

-5^>M (533 mg, 1.68mo1) <Di?? tin > (10 ml) N, N-V 

^.)^M75F (0.02ml) tm^^-^it U )V (0.7g) £;&DAfc 0 

^ttT 30 frmmni,rz'&, b)iJL>^mxmBE.rmm^^^ \,,m<d 3 -cctf 
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ft. 

1 Tft^Z 4 - [(IE, 3E) -4- [by - 5 ~ [[(1R, 2 
R) - 2 - ( 2 , 4 -i?7;W07i-Jl/) - 2 - k h'D + i/- 1 - *^)V - 3 
- (1H-1, 2, 4 - h >J7y-^- 1 --i )V) 7*D tr;P] -1,3- 
5 2 ;H - 1 , 3-^5?X=i^] - 3- 7^tD^>7-hiJ 

;i/ (699. 1 mg, 1. 29 mmol) O 1 , 2 - V * h^v-x^ > (10 ml) £ OtC 
JfrSIL, 7^mit-T V V O A (55%IM7V X/t->-a > ; 67. 5 mg, 1.55 mmol) 

jnujh j*-*^**-^] - 2 -T-y-r ;v=^ □ u hoi, 2 h*>x^> 

10 (2ml) £jba;L, tt'&tt etiT 20 #fWH# b orfcft^lb, U 

«8rt£ <PH7) S3DPATRjf£5Srflf±b, X 5P ;i/ T? £ £«JtB U&. 

WLX.7fr (3:2-5:1) g^iML, «IB^^«fe 520. 6 mg 
(M48%) S^07tik77^tl#tLt#L 

15 NMRT.^ h;W (400 MHz, CDC1 S ) (5 ppm : 1. 45 (3H, dd, J=7, 2 Hz) , 3.12 (1H, 
tt, J = I1, 5 Hz), 3.53 (1H, t, J = ll Hz), 3,55 (1H, t, J = ll Hz), 3.92 (IH, 
q, J=7Hz), 4.19-4.28 (2H, ra) , 4.55-4. 59 (4H, m) , 5.02 (1H, d, J=4Hz), 5.25 
(2H, dd, J = 10, 1 Hz), 5.34-5.48 (6H, m) , 5.87 (1H, dd, J = 16, 4 Hz) , 5.94 
(2H, ddt, J = 17, 11, 5 Hz), 6.59 (1H, dd, J = 16, 11 Hz), 6.74 (1H, d, J = 15 

20 Hz), 6.88-6.93 (2H, m) , 6.94 (1H, dd, J = 15, 11 Hz), 7.33 (1H, d, J = 15 Hz), 
7.33-7. 35 (1H, m) , 7.39-7.46 (2H, m) , 7.55 (1H, d, J=5 Hz), 7.57 (1H, t, 
J=8 Hz), 7. 86 (1H, s), 7.91 (1H, s) 

I R7^7 b)V v max CHC1 3 era" 1 : 2233, 1711, 1616, 1504, 1420, 1276, 1259, 
1140, 1035, 991 
25 V 7.7,^ ^7 hJV m/z (FAB) : 843 (M + +l) 0 

(6) ^V> J ^A= [2- [[(1R, 2R) -2- [[b^>X-2- [(IE, 
3E) - 4- (4-y7;-2-7Jl't07i-JH -1, 3 - 79 v'XX^] 
-1,3 5 ->r ^^"] -1- (2, 4 - >"7)V*U y =c~)V) 



WO 02/066465 



PCT/JP02/01500 



-263- 

-1- [<1H-1, 2, 4-h'J7y-Jl/-l--fM yp^^ry] 

(5) (1R, 2R) -2- [[h7>^-2 - [(IE, 3E) -4- 

(4-->7/-2 -7iWD7i-W -1,3 - y^v fl X-;H - 1 , 3 - >' 
5 ^^^>- 5 --f ;p] - 1 - (2 , 4 -y7WP7i-JH - 1 - [(1 

h — i , 2 , 4 - h <J7^- i hf;w= 3 - [[tfx (T 

U ;V *X*'J ^^v-^^;i-] - 2-f77-h (500 mg, 0. 593mmol) 

<D>'^7 a a > (20 ml) O^^J^^Ib, ^m#H^T, rh7^7 ( h 

U ^x-.^^X^^i* » nvit^I* (20.6 mg, 1.78X10" 2 mraol) RtftfaU^ 
10 > (0.84 g, 11.9 mmol) £;&D.*.7c 0 SMT 30 frmm&'&, Ml/X>£ 

i«£MEETM*Ufco #e»n^»^0^@tJ^ Cosmosil 75 C I8 -PREP 
{^-•n^^T-T.^m. \ 35 g) ^/B^SM^A^D"? h^77^-t:ftb, tK 
-7th-h'J^ (3 : 1-7 : 3) jfl 1=T & tB L 7c„ ^^^^^^v-hV 
^^lib^#e)nfc^^#I^l^^^->^^^]lt(Dowex50W-X8 > th'J^Al, 1 

15 ntm-o^ h u v&7kmm%m^xmm; s mi) tcttu, 7K-e^ffiL-7c 0 m^fc 

7^^->a >£MEETML-, Jt^^^-r^^tlC.fct), mEatfHfc^ 335.6 
rag (M70%) ^IfSSClfilltiibTlIf:, 

NMRT.^MI' (400 MHz, CD 3 0D) d ppra : 1 . 41 (3H, dd. J=7, 2 Hz) , 3.13 (1H, 
tt, J = 12, 5 Hz), 3.52 (1H, t, J=12Hz), 3.57 (1H, t, J=12 Hz) , 3.99 (1H, 

20 q, J=7 Hz), 4.17-4.23 (2H, m) , 5.05 (1H, d, J=4Hz), 5. 22 (1H, dd, J = 16, 
5 Hz), 5.27 (1H, dd, J = 16, 6 Hz) , 5.52 (1H, d, J = 16Hz), 5.56 (1H, d, J=16 
Hz), 5.88 (1H, dd, J = 15, 4 Hz), 6.60 (1H, dd, J = 15, 11 Hz), 6.80 (1H, d, 
J = l6Hz), 6.96-7.06 (2H, m) , 7.10 (1H, dd, J = 16, 11 Hz), 7. 50-7.56 (3H, ra), 
7.59 (1H, d, J=5Hz), 7.62 (1H, d, J=5Hz), 7.79 (IH, t, J=8Hz), 7.90 (1H, 

25 s), 8.26 (1H, s) 

I RT,^^ Ml' v max KBr cm" 1 : 2231, 1708, 1615, 1503, 1419, 1276, 1256, 
1141, 1101, 1071, 1053, 975 

77,^7 V)V m/z (FAB) : 807 (M + +lK 
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(1R, 2R) -2- [[i>7>X-2 - [(IE, 3E) -4- (4-->77 

- 2 -7JWD7i^) - 1 , 3 -5?***>- 5 
5 --niO 5=-*] - 1 - (2 , 4 -^7Jl/tn7i=.)l/) -1- [(1H-1, 2, 

4- i --r^) ^^^] yDW=5->7;-2 - [[4- (4 

- h (^J^#^ 5A-105) 



mmm 3 3 ( 1 r, 2 r> - 2- [[ h ^>x - 2 - [( 1 e, 3 e) - 

10 4 - (4-^>7;-2 - 7JPtn7i-W -1,3 -^^>?X-;P] -1,3 
-v J ^"=lrit>- 5 ;U] - 1 - (2 , 4 -y7WD7i=W - 1 - 

[(ih-1, 2, 4 - h- i) 7 v— )V- i --op) ^DK;H5-*>7 

y-2- (kFo^y^fW ^>77-h (1.38 g, 1.97 mmol) <DVi7 uu 
(40 ml) mm* 0 o C{C^^lL, 4 - (N, N-^^W5 /) KU 5? 
15 > (481.3 mg, 3.94 mmol), 4- ( 4 - * 1- fcf^ 7 -4-^^r 

V7*>Wt (Bioorg. Med. Chem. , 8n§, 2693 JC (2000 ¥) BEAR ; 708. 0 mg, 
3. 54nmolK l-x^^-3- ( 3 - S*;* f^7 5 / tf;P) jfrJPtfS'-f 5 H 

m.mm. mo.s mg, 4.33 mmoi) zm*-rz 0 Kmm^mu-c 2 mmm^Wi, 

20 SSL, .»&nfc38««I*» >'U 30 g SfflVife* 7 A# Y 9? ~7 4 

-fcttb, ffiix^-^^^-^ (4:1) «-&*irr»ttiL-* mzmmfc-s 
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mt4- <N, N-^^JV7 5;) £ U 5? >Ol^(^tk 6:1, 1.33 g) * 
#fc„ COig^O-flS (790.8 mg) * UU-T ?n-ftW HPLCCLC- 9 0 8 ; 
U^frffiJimm ; GP C# 7A JAIGEL-1H (20 mm i.d. X 600 mm) <h JAIGEL-2H 
(20 mm i.d. X 600 mm) £ iS ?>J fc O & ^~C^m ; 2 UUi£)V A] %ffll<* 

5 T»«t*^tteiD, ttlB@«fls£«& 763. 0 mg <JR*S 44K) i&m&r^fry 

NMR (400 MHz, CDC1 3 ) 6 ppm : 1.45 (3H, dd, J=7, 2 Hz), 2.30 

(3H, s), 2.37 (2H, t, J = 5 Hz), 2.30 (2H, t, J=5 Hz), 2.67-2.71 (2H, m) , 
2.77-2.80 (2H, m) , 3.02 (IH, tt, J=12, 5 Hz), 3.50 (2H, t, J=5 Hz), 3.54 

10 (1H, t, J=12 Hz), 3.55 (1H, t, J=12Hz), 3.63 (2H, t, 1=5 Hz), 4.02 (1H, 
q, 1=7 Hz), 4.14-4.19 (2H, m) , 5.01 (IH, d, J=4Hz), 5.46 (1H, dd, J = 15, 
2 Hz), 5.51 (IH, d, J = 15Hz), 5.53 (IH, d, J=15Hz), 5.60 (IH, d, J = 15Hz), 
5.87 (IH, dd, J = 15, 4 Hz) , 6.58 (IH, dd, J = 15, 10 Hz), 6.73 (IH, d, J = 16 
Hz), 6.90-6.96 (2H, m) , 6.93 (IH, dd, J = 16, 10 Hz), 7.32-7.37 (2H, m) , 7.40 

15 (IH, d, J=8Hz), 7.57 (IH, t, J=8Hz), 7. 82-7.88 (2H, m) , 7.89 (IH, s), 7.95 
(IH, s), 8.18 (IH, d, J = l Hz) 

I RX^P h )l> v max KBr cm -1 : 2232, 1736, 1644, 161 6, 1 503, 1418, 1258, 
1143 

TXX^b;!/ m/z (FAB) : 884 (M + +l)„ 
20 (1R, 2R) - 2- [Ch^>X-2 - [(IE, 3E) - 4- (4 

-i/TS- 2 - 7;WD7ir;i/) - 1 , 3 -7?iS2L-Jl>] - 1 , 3-v;t* 
+T>- 5 --f.no -1- (2, 4-y7JktD7i-^) -1- [(IH 

- 1 , 2, 4 - h U7^- 1 --f )V) 7*D tf;U= 5-->7/-2- 

[[4- (4 - i - tf^5 - 4 -#*v y*^-v )V1 

25 ;i']^>77-h (264.3 mg, 0.30 mmol) ©BfBfeX^l- (5 ml) j§I§0t^ 
*(IL-> «Kb7jci^ (4 mol/1 ©i^x^l*^ ; 68.8 # 1, 0.27 mmol) jg 
0°CT 5 #Mi*#Lfc. 8&£MJETS5fcHSHL&«, 7jc (5 ml) fcjg 
If^lfciglbT, «33Sl5<Hb£<|&©l&&& 238.3 mg (JR^ 87%) 
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NMR b)l (400 MHz, CD 3 0D) 6 ppm : 1.42 (3H, dd, J=7, 1 Hz), 2.79 

(4H, s), 2.82 (3H, s), 3.01 (1H, tt, 1 = 11, 4 Hz), 3.08-3.12 (2H, br), 
3.16-3.20 (2H, br), 3.47 (1H, t, J = 1 1 Hz), 3.53 (1H, t, J = l 1 Hz). 3.76- 
5 3.86 (4H, br), 3.95 (1H, q, J=7 Hz), 4.02 (IH, ddd, J = U, 4, 2 Hz), 4.16 
(IH, ddd, J= 11, 4, 2 Hz), 5.01 (1H, d, J = 5 Hz), 5.47 (1H, d, J = 16 Hz), 5.58 
(2H, s), 5.59 (2H, d, J = 16 Hz), 5.88 (IH, dd, J = 15, 5 Hz), 6.57 (IH, dd, 
J = 15, 11 Hz), 6.78 (IH, d, J=16 Hz), 7.08 (IH, dd, J = 16, 11 Hz), 7.02-7.12 
(2H, ra), 7.49-7. 54 (2H, m) , 7.58 (IH, td, J=9, 6 Hz), 7.77 (IH, t, J=8Hz), 
10 7.84 (IH, d, J = 8Hz), 7.97-7.99 (IH, m) , 7.98 (IH, s), 8.19 (IH, d, J=lHz), 
8.44 (IH, s) 

I R7.^£7 h;i/ vraaxKBr era" 1 : 2232, 1734, 1653, 1503, 1419, 1275, 1256, 
1144, 1051 

7XX^ h)V m/z (FAB) : 884 tf(SlM)+l)]o 



(HWJ3 9) 

(1R, 2R) -2- llh?>X-2 - [(IE, 3E) -4- (4-->T/ 
- 2 -7jWD7i-W -1, 3 --/*7 Z/X.-JI] -1, 3-^^-^r1t>-5 

--r;i/] ^^-] - l- (2, 4-;7MD7i-ji/) -1- kih-i, 2, 
20 4 - h u 7 — 1 -4 Mtf-Wfu tf )V= 2 - 1 Kn^e/7t^- him 

^#-^4A-l) 



15 




(1) 4-* 



= 2-t Fn + >'7t^-h 
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MeCX 



i^'Jn-M (15.21 g, 0.2 nunol) (20 ml) temMl>, RB6**^" h U 

(16.8 g, 0.2mmol) &Jn*., -BftJfcBUfc. 391 ««« 

J:<lfe^U, SUKD^iJ =i-;WBfc± h U (19.62g) 13.5 

g(0. 138 ramol) £N, N-^/^$JVA75F (70ml) b 4 - h * 

5 ^>^=^DUF (21.6 g, 0. 138 mmol) £JDA, m&%& lOOt; IZT 1 mm 

;i- 2oog *fflVifc^u*y;u^D-7 h^5^^-ic#u, ffRif^-^^u-^ 

il£&f$ (2:3) T'iliUl, ttBB'fb^tt 16. 17 g (JR^ 60%) 
10 tLT^fc. 

NMRX^MU (400 MHz, CDC1 3 ) <5 ppm : 3. 82 (3H, s), 4,17 (2H, d, J = 5Hz), 
5.17 (2H, s), 6.90 (2H, d, J=9 Hz), 7.31 (2H, d, J=9 Hz) 

I RX^^7 h)l> vmax CHC1 3 cm" 1 : 1738, 1613, 1516, 1253, 1175, 10S5, 1035 
VXX^i' hJV ra/z (EI) : 196 (M*). 
15 (2) 4-/F^v^>^=2- (7UiW*y*J^-.iW^'» 7t?- 

h 



( 1 ) 4 - ;* h*v"*>>f;l/ = t: H o^y-te^ — h (1.46 g, 7.4 

mmol) 0>?i7DD^^> (20 ml) O *C fcjfr*? b , 4- (N, N-v**^ 

^75/) tf U^Xl.OOg, 8.2mmol)R^^DD^«?7U;K0.99g, 8. 2 mmol) 

20 m&wi&^m.izg-mm 1 nsraat^b, s^***cf?±bfc. 




o 
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<i:5) m^mm-emta^* asia-fc-a-tn.sog (w.m&6%) 

NMRX^Ml' (400 MHz, CDC1 3 ) <5 ppm : 3. 81 (3H, s), 4.65 (2H, s) , 4.67 
(2H. dd, J=5, 1 Hz), 5.15 (2H, s), 5.28 (1H, dt, J = ll, 1 Hz), 5.38 (1H, dd, 
5 J = 18, 1Hz), 5. 93 (1H, ddt, J = 18, 11, 5 Hz), 6. 89 (2H, d, J=8Hz), 7. 30 (2H, 
d, J =8 Hz) 

I R7^^ b)V v max CHC1 3 cm' 1 : 1752, 1614, 1516, 1 299, 1282, 1255, 1 175 
^XX^ b)V m/z (EI) : 280 (M*) „ 

(3) 2- (7 l JJ^^'>*il/#-JW*'» ffi® 

O 

10 (2) -e#fe4 h^v-^>^;P= 2 - (7»J;^^v'*^# = -'l'^4 1 v') 

r-fe^-h (1.77 g, 6.3mmol> iJ-V-Jl' (2.0 g, 18.5 ramol) 
0 H'j7;VtoB8 (9ml) jl^toSMT? 2 0 

lift WI/X>(Sml)£JnAT^£MjaET©*L>, #5Sj£#£lifcV>&. ISfP^m 

15 «*j|n^»Blx^Jl'T?ffittWbfc.»itt*«JET*«lbffl«0»aBft'&«l l.OOg 

NMRX^Ml' (400 MHz, CDC1 3 ) <5 ppm : 4. 69 (2H, d, J = 6Hz), 4.71 (2H, s), 
5.30 (1H, dd, J = 10, 1 Hz), 5.40 (1H, dd, J=10, 1 Hz), 5.95 (IH, ddt, J = 17, 
11, 6 Hz) 

20 I RX^:? h)U v max CHC1 3 cm" 1 : 1758, 1740, 1296, 1278, 1253, 
•?XX^ bJU m/z (FAB) : 161 (MHO. 

(4) 2- (7 U 7±?-)U=? W F 

( 3 ) "Zntz 2 - (7'J ;U^-^->.^;i/3^— ;i'*3r*» BEES (3. 03 g, 18. 9 mmol) 
0f h7tFD77> (30 ml) OICfcifcaJL, ttfc * 'J (2.64g, 

25 20. 8 mmol)> N, N - ?-)Vfcft' A 7 3 H (30 n 1) *JD*.TMfc:#ia Lfc, 
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Tffi^-T^ Z. t\Z «k 0 » «8Bfb'&& 3.04 g (M90%) Sifi^^lltLTll 

NMRX^Ml/ (400 MHz, CDCl 3 )<5ppm : 4.70 (2H, d, J = 6Hz), 4.93 (2H, s), 
5.32 (1H, d, J = 1 1 Hz), 5.40 (1H, d, J=17 Hz), 5.94 (1H, ddt, J = 17, 11, 6 
Hz) 

(5) (1R, 2R) -2- [[by>^~2- [(IE, 3E) -4- ( 4 - -> 

7;-2-7MD7i-jk) - l, 3 -y^>?x-;p] - 1 , 3-zS**ry-> 

- 5 - -r;p] ^^-] - i - ( 2 , 4 - j;7ji'tD7i-;i/) - 1 - [( 1 h - i , 
2, 4-h'j7y-^-i-fjk) ^ntr;u=2- (7 u;p**s/*;p 
^-^^-c^rv) 7ir*- h 

###J 1 4 - [(IE, 3E) -4- [h^>X-5- [[(1R, 2 

R) -2- (2, 4-^7JP^-D7x-^) - 2- th'D + ^-l-^^-3 

- (1H-1, 2, 4-MJ 7 1 --i )l>) 7"D tf;P] 3^3 - 1 , 3 - 
> , ^-^r-y->- 2 --r JH - i , 3 -^^>?x-;u] - 3 - 7 )V3TU^>V- h U 
>!/ (542. 6 mg, 1.00 mmol) Ofh5tHn75> (13 ml) TKfMfc^- b 
U£A (55%i£*fcx^ X/t->a > ; 104. 7 rag, 2.40 mmol) &Jjfl;U lfim<Dm 
^i£i5tetM&/8^T*i£r^K: 30 »F B 1TOi£||tlfc 8 *g-&%£iM&2fcif^ 
^e«f LTOtlli^iL, (4) Tftfc 2 — ( 7 U Jl/t^y^;^^;^^^) 

^ = ^D'J H (392. 9 mg, 2. 20 mmol) ^jbPAfe. ?M-&#/£Ml? 40 #M 

u itii^-A4if> (2:1) m^mm-vmmL, mmt&m 109.6 

mg (iR¥ 16%) $TO07t/I/77^tt@*iltllfc. 
NMR*^ (400 MHz, CDC1,) <5 ppm : 1.37 (3H, dd, J=7, 2 Hz) , 3.00 (1H, 
tt, J = I1, 5 Hz), 3.50 (IH, 1, J = 1 1 Hz), 3.51 (1H, t, J=ll Hz), 3.83 (IH, 
q, J=7Hz), 4.11-4.21 (2H, m) , 4.66 (2H, d, J=2Hz), 4.69 (2H, d, J=6Hz), 
4.99 (IH, d, J=4Hz), 5.30 (IH, d, J=ll Hz), 5.32-5.41 (3H, m) , 5. S5 (IH, 
dd, J=15, 4 Hz), 5.94 (IH, ddt, J = 17, 11, 6 Hz), 6.58 (IH, dd, J = 15, 10 Hz), 
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6.74 (1H, d, J = 16 Hz), 6.86 -6.94 (2H, m) , 6.93 (1H, dd, J = 16, 10 Hz), 7.34 
(1H, d, J = 10Hz), 7.35-7.39 (1H, m), 7.40 (1H, d, J = 10Hz), 7.57 (1H, t, 
J=8 Hz), 7.93 (1H, s), 8.04 (1H, s) 

I R7,^-i7 h)V v max KBr cm" 1 : 2231, 1754, 1504, 1419, 1277, 1 188, 1141, 
5 972 

VXX^i? hJV m/z (FAB) : 685 (M + +l). 

(6) (1R, 2R) -2- llh?>X- 2 - [(IE, 3E) -4- ( 4 - ~> 
yj - 2 -yx-Jruy - l , 3-^^i^] -l, 3 

- ^^"] - 1 - (2, 4-i?7WD7xZjl/) - 1 - [ ( 1 H — 1 , 

io 2, 4-hu yv—jv- i ;io :/d e;w= 2 - 1 Ho*->7t^- 

(5) (1R, 2R) - 2- [[h7>X-2 - [(IE, 3E) -4- 

(4-->7;-2-7WP7x^) -1, 3 -y^v^X-;!/] - 1 , 3 - 

5 ^^"] - 1 - ( 2 , 4 -i?7J^D7i-JW - 1 - [(1 

15 H-l, 2, 4-h'J77-^-l-f*) 7*0^=2- (7'J;Vt 

^rv'*;U^~;P^-^-» T-fe^-h (250.7 mg, 0.37 mmol) £ , >' £ D □ ^ * 
>' (5ml) tfT. (h'J 7i-.HX7^ >) y^DDA7i?7A (12.9 

mg, 0.018 mmol) £#3)5415 h U ^T-JVX X (106.5 mg, 0.366 mmol) 2B 

20 V h 7-f — fctf LIMRX^^-^-if > (3 : 1) fi^»«T»llll/, mtR 
230.7 mg (IRS*83£««) ^MBT^^y 7 * £ UT#fc. 

NMRX'^Ml' (400 MHz, CDC1 3 ) <5 ppra : 1 . 36 (2H, dd, J=7, 2 Hz) , 2.53 (1H, 
t, J=5 Hz), 3.03 (1H, tt, J=ll, 5 Hz), 3.51 (2H, t, J = 1 1 Hz), 3.90 (1H, q, 
J=7Hz), 4.13-4.22 (3H, m) , 4.27 (1H, dd, 1-17, 5 Hz) , 5.00 (1H, d, J = 4 Hz) 

25 5.35 (1H, d, J=15Hz), 5.42 (1H, dd, J=15, 2 Hz), 5.85 (1H, dd, J = 15, 4 Hz) , 
6.59 (1H, dd, J = 15, 11 Hz), 6.74 (1H, d, J=16Hz), 6-87-6. 93 (2H, m) , 6.93 
(1H, dd, J = 16, 11 Hz), 7.31-7.37 (2H, m), 7.40 (1H, d, J=8Hz), 7.57 (1H, 
t, J=8 Hz), 7.92 (2H, s) I R X * Z h )\- v max KBr cm' 1 : 3433, 2231, 1757, 
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1615, 1503, 1419, 1276, 1141, 1100, 1051, 973 
•v-XX^^ bJl m/z (FAB) : 601 (M + +l). 

(mMM4 0). 

V v ^ A = 2 - [(1R, 2R) -2- [[h5>X-2 - [(IE, 3E) - 
4- (4-^7/-2-7^ta7i^) -1, 3-7*^^I-JP] -1, 3 
-> J ^^tf->- 5 3^] -1- (2, 4-^7;i/tD7i-Jl.) - 1 - 

KlH-1, 2, 4 - MJ 7 V— ;p — 1 — -f JIO ^^.JP] r/n/tf^] -2- 
t^VIf.)P = X^>'t - h (0!|-^#*t4A-2 <Z)± h ij t> 



(1) TU;P=2- [(1R, 2R) -2- [[h7>^-2 - [(IE, 3E) 
-4- (4-->7;-2-7;|/tD7x-;i/) -1, 3-7"^^I-.W -1, 
3 -5?**U">~ 5 3^3 - 1 - (2, 4 -i?7WD7i^) - 1 

- [(ih-1, 2, 4 - h u yy— i --ni/) -2 




F 



o 




#I»J3 9 -cmfz ( 1 R, 2R) - 2- [[ h 9>* - 2 - [(IE, 3E) - 
4- (4-y77-2 -7JWP7i"JW -1, 3-7*^> , I-JH -1,3 



WO 02/066465 



PCT/JP02/01500 



-272- 

-*J**V>- 5 --f JH -1- (2, 4->'7JWD7i-il/) - 1 ~ 

[(lH-i, 2, 4 - h u i --f ;u) *3^u] bf;v= 2 - 1 h 

□ =^ T ^ — h (327.0 mg, 0.54 mmol) (D , >'i'DD^^> (10 ml)&$££ 
CCfcfcajb, h'JlfJl'7 5> (66.1 mg, 0.65 mmol), ROC, MtMM 14- 
5 ( 1 ) T#fc7 <J.Jl/= 4 - # P P - 4 - t + V^f^- h (115. 4 mg, 0. 65 mmol) 
£ftP;L, IrIMT 2B§FBim#bfc 0 v= £ p □ ;* ^ L , ^^Tffi&ftffi-fb 

(1 : 1) T»tUbT«EIW^« 311. 8mg (JR* 77X) 

10 ittftRtlTllfc. 

NMR h)U (400 MHz, CDC1 3 ) <5 ppm : 1.36 (3H, dd, J=7, 2 Hz), 2.69- 

2.72 (2H, m), 2.76-2.79 (2H, m) , 3.01 (1H, tt, J = ll, 5 Hz), 3.50 (1H, t, 
J=ll Hz),. 3.51 (1H, t, J = 1 1 Hz), 3.81 (1H, q, J = 7Hz), 4.13-4.20 (2H, m) , 
4.60 (2H, d, J = 6 Hz), 4.62 (1H, d, J = 15 Hz), 4.68 (IH, d, 1 = 15 Hz), 4.99 

15 (1H, d, J=4 Hz), 5.24 (1H, d, J=ll Hz), 5.32 (1H, d, J = 17 Hz), 5.33 (1H, 
d, J = 15Hz), 5.38 (1H, dd, J=15, 2 Hz) , 5.85 (1H, dd, J = 16, 5 Hz), 5.91 (1H, 
ddt, J=17, 11, 6 Hz), 6.58 (1H, dd, J = 16, 11 Hz), 6.74 (IH, d, J = 15 Hz), 
6.85-6.95 (2H, m) , 6.93 (IH, dd, J = 15, 11 Hz), 7.35-7. 40 (IH, m), 7.34 (IH, 
d, J = 10Hz), 7.40 (IH, d, J=8Hz), 7.57 (IH, t, J=8Hz), 7.94 (IH, s), 8.03 

20 (IH, s) 

I RX^ h)V v max KBr cnf' : 2231, 1741, 1615, 1504, 1419, 1276, 1145 

h)l m/z (FAB) : 741 (M*+l). 
(2) 7>>£A=2- [(1R, 2R) - 2- [[h5>X~2- [(IE, 3E) 
-4- (4-->7;-2 - 7MD7X-JW -1, 3 - ^ ^X" Jl/] -1, 
25 3 5 - < )V\ - 1 - (2 , 4-5?7;Ptn7i-JV) - 1 

- [(1H-1, 2, 4 - h U y 1 7"D**'>] -2 

(1) T#7cT»J;i/=2 - [(1R, 2R) - 2- [[ h^>X - 2 - [(IE, 
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3E) -4- (4-->7;-2-7J^U7x-;P) -1, 3 - v>Xx;H 
-1,3 5 ~-f;H 5=-^] - 1 - (2, 4 -^7JhtP7i-;iO 

-l - [(ih-i, 2, 4 - h u 7V-;u- i --r ;u) 7°a^*->] 

- 2 -:**V X^;|/ = X^ S/^— h (297.8 mg, 0.402 mmol), fcfT. (hU7i 
5 -i^X7^f» ^pnA7^9A (14.1 mg, 0.02 mmol)> 1k.T£7kMtt> h U 
^^XX (117.0 mg, 0.40 mmol) *ffiV>T, HgJStfll 1 - (1 3) 

£tl£ Cosmos il 75 C ]8 -PREP {^ti ? -f -^X ^ M 1 20 g) £ m ^ fcMtt t> 7 A £ 
h^77^i:#l, 7jc-^^7-.^ (4:6-3:7) M&mMX'm Oils 

10 feo #5nfc77^'>a>«»L, SMSLT, MSWft;-&#7 100.0 mg 
(« 34?<0 5Sfifi)a#tLTffc 0 
NMR (400 MHz, D 2 0) <5 ppm : 1.35 (3H, dd, J = 7, 2 Hz), 2.51 (2H, 

t, J=7Hz), 2.71 (2H, t, J = 7 Hz), 3.02 (1H, tt, J = ll, 5 Hz), 3.57 (1H, t, 
J = ll Hz), 3.58 (1H, t, J=ll Hz), 3.78 (1H, d, J = 7Hz), 4.15 (IH, ddd, J = ll, 

15 5, 2 Hz), 4.19 (1H, ddd, J-ll, 5, 2 Hz), 4.77-4.78 (2H, m) , 5.11 (1H, d, 
J = 5 Hz), 5.40 (1H, d, J = 15Hz), 5.51 (1H, d, J=15Hz), 5.89 (1H, dd, J = 15, 
5 Hz), 6.63 (1H, dd, J = 15, 11 Hz), 6.83 (1H, d, J = 16Hz), 7.03-7.12 (2H, 
m), 7.11 (1H, dd, J = 16, 11 Hz), 7.51-7.61 (3H, m), 7.81 (1H, t, J=8 Hz), 
8.04 (1H, s), 8.40 (1H, s) 

20 I R7.^# h.JU v max KBr cm" 1 : 2231, 1747, 1614, 1598, 1503, 1419, 1385, 
1143 

VX^^i? Ml- m/z (FAB) : 723 (M*+l)„ 
(nfaM4 1) 

25 V^9A = tFoy>=2 - [(1R, 2R) -2- [[h5>X-2- [( l 
E, 3E) -4- (4->7;-2-7WD7i-JI/) -1, 3-^^^X- 
;H - 1 , 3 5 -<i)V] 3^] - 1 - (2, 4-m*D7i 

- l- [(ih-i, 2, 4 - h u i --r;i') 7°o# 
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(1) ^7'JJH2- C(1R, 2R) -2- [[b7>X-2 - [(IE, 3 E) 
-4- (4-'>7/-2-7.)KP7i^) -1, S-^^^X-jU] -1, 
3 - y- 5 --f ^^"] - 1 - (2 , 4 ->^.Jl/^n7xn;P) - 1 

5 - [(ih-i, 2, 4 - b u rv-n-- 1 ~-f )V) ^D#^>-] -2 



mmm 3 9 <ir, 2r> - 2- cc h ^ - 2 - [(ie, 3e> - 

4- (4->7y-2-7WD7i-Jl') -1, Z - -1,3 
->?:**1*->- 5-^;H ^^"] -1- (2, 4-y7;UD7i^^) - 1 - 

10 [(ih-i, 2, 4-MJ7 > /-.'i/-i-<Ji') yatr;v=2-bH 

h (343.2 rag, 0.571 raraol) <D¥!7Un*&> (10 ml) 
or}C^SPb, f-h^V-Jls (80.1 mg, 1.15 mmol), IfX (7 l J'l't^'» (>> 
^V7 1 Dlf;i/75y) *X7^> (Tetrahedron Lett., 30 4219 JC (1989 
¥) tetBfc ; 182.1 ng, 0.742 mmol) ^JP^^^^^IWJM^ 20 ^mUW^r^k, 

15 (o.i mi) £in*_fc 0 $ £ 5 ^-mmw^f^^ tert-y^ 

^tFD^J^^v'F (80% v-tert-^^^^Jl'^-^v' ; 0. 27 g, 2.4 
mmol) £ O-CTJD*, ?M^£^®TM5 #F*Sit}$L£o IS^^^tK^-T" h U ^ 
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•^>m^mm u : n -»mu «aa-fb-&4s» 365. 4 mwrn sw&mm&r 

NMRX^;7 h (400 MHz, CDC1 3 ) <5 ppm : 1.36 (3H, dd, J=7, 2 Hz), 2.99 (1H, 
tt, J=ll, 5 Hz), 3.50 (1H, t, J = 1 1 Hz), 3.51 (1H, t, J = ll Hz), 3.83 (1H, 
q, J=7 Hz), 4.11-4.20 (2H, m) , 4.56-4.71 (6H, m) , 4.99 (1H, d, J=4 Hz), 
5.25-5.40 (6H, m) , 5.84 (1H, dd, J = 15, 4 Hz), 5.96 (2H, ddt, J=17, 11, 6 
Hz), 6.58 (1H, dd, J = 15, 11 Hz), 6.73 (1H, d, J = 16Hz), 6.86-6.93 (2H, m), 
6.93 OH, dd, J = 16, 11 Hz), 7.33 <IH, d, J=10Hz), 7.35-7. 39 (1H, m), 7.40 
(1H, d, J=8 Hz), 7.57 (1H, t, J=8Hz), 7.91 (1H, s), 8.01 (1H, s) 
I RX^^ h )V v max CHC1 3 cm" 1 : 2233, 1772, 1616, 1504, 1277, 1259, 1140, 
1041, 991 

777^^ hJU ra/z (FAB) : 761 (M*+l). 
(2)y^^A = tKDy>=2-[(lR, 2R)-2-[[h5>X-2-[(l 
E, 3E) -4- (4-->7/-2-7.)^D7x-;iO -1, 3 vX~ 
;H - 1, 3 5 - 1 - (2, 4-^7Jl/tD7i 

-;P) -1- [(1H-1, 2, 4-hU7 , /-;P-l-^JV) *^JH 7°Ui$ 
- 2- t+yifJH*X77'-h («8BBW'ffe:^^) 
(1) Tt#7c>>7 U ;p= 2 - [(1R, 2R) - 2- [[ h ^ 2 - [(1 

E, 3E) -4- (4-v7;-2-7j^D7i^) -1, 3-^^11 
- 1, 3 -i?***Jr>- 5 - 1 - (2, 4-^7WD7i 

-.^) -1- C(1H-1, 2, 4 - h U 7V — )V- 1 --f.no ^^;^] t7o# 
*zs] -2-t^VX^ = ^77-h (319. 0 mg, 0. 42 mBiol), tfX ( MJ 
>) y^DDA7'7|)A (14.7 mg, 0.021 ramol), S.t>*7K^ 
<b h U7*fi^X (292.9 mg, 1.01 mmo!) £ffi^T, SIM^J 1 - (13) £ |WJ 



WO 02/066465 



PCT/JP02/01500 



-276- 

T*§&. Cosmosil 75 C 18 -PREP (t*7-ffX^H ; 25 g) 

5lJ7A^D7h^77-f-l:#U 7k-*?;-)V (4:6-3:7) m&mm 

Tmmvtc. mzntcy ? t? 3 >*mmi>* ms&mi-T, mmBMfc&w 

151.9 mg (» 52%) §lfiOl#tlTlfe. 
5 NMR h)U (400 MHz, D 2 0) <5 ppm : 1.21 (3H, d, J=7 Hz), 2.91 (1H, tt, 

J=12, 5 Hz) 3.50 (1H, t, J = 12 Hz).. 3.53 (1H, t, J = 12 Hz), 3.64 (1H, q, J=7 
Hz), 4.04-4.10 (2H, m) , 4.33 (1H, dd, J = 17, 6 Hz), 4.42 (1H, dd, J = 17, 6 
Hz), 5.05 (1H, d, J=5Hz), 5.21 (1H, d, J = 15Hz), 5.39 (IH, d, J = 15Hz), 
5.73 (1H, dd, J = 15, 4 Hz) , 6.51 (1H, dd, J = 15, 11 Hz), 6.73 (1H, d, J = 16 
10 Hz), 6.86-6.98 (3H, m) , 7.37-7.41 (3H, ra) , 7.59 (1H, t, J=8Hz), 7.88 (1H, 
s), 8.27 (1H, s) 

IRX^^h.'l'vmax KBr cm" 1 : 2231, 1755, 1615, 1503, 1418, 1385, 1277, 

1140, 1050, 988, 976 

•?XX^£7 hfo m/z (FAB) : 703 (M + +l)„ 

15 

(1R, 2R) -2- [[h7>^-2 - [(IE, 3E) -4- (4-V-T7 
-2-7J^D7x-Jl/) - 1 , 3 -7?PX. — )\>] - 1 , 3 ->-^^-t?">- 5 
— f 5^] - 1 - (2, 4-^7JWD7iZ.W -1- [(1H-1, 2, 

20 4 - h urv-ji'- i --r >v) yu tf;u= 5 -i/r j - 2 - re 2 - (4 

5A-94) 
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NC^ 0 

QCH 3 




^tt«3 3T?#fc (1R, 2R) -2- [0^>*-2- [(IE, 3E) - 
4- (4-v'7y-2-7J^P7x-^) -1, 3 - 7 # zS X.~)ls] -1,3 
-> f ^-^it>- 5 --f;i/] 5=-^] - 1 - (2 , 4 -S?7J^D7i = ^) - 1 - 
[(1H-1, 2, 4 - h 'J — 1 -4 )V) 7u M)\> = 5 -->7 

J -2 - (kHD^i'/^l/) ^>V7— h (666. 1 rag, 0.95 mmol) WZu 
u**?y (20 ml) jgJRSO'Cteifcaaib, 4- (N, N-v^^T^ J ) tf U 
v r > (231.9 mg, 1. 90 mmol). (4 - * *f-)\s- 1 - ^ i?~;i/)B1^ (J. Med. 
Chem., 43 #, 1493 JC (2000 30 £1B«c ; 270. 3 mg, 1.71 mmol), Rtfl-X 
^JU- 3 - (3 -v?^f^7 5 7 7"D tf;i>) ^ (546. 2 mg, 

2. 85 mmol) &JH £JM£^2&T 2 S?^ n D ;* 37 >T^|R b , 

mto&V'&'f i?)VftJ& HPLC [LC- 9 0 8 ; H###rlit§2 ; GPC^7A 
JAIGEL-1H (20 mm i.d.X 600 mm) t. JAIGEL-2H (20 mm i.d. X 600 mm) £ifi 

mz-ouK'v&m ; mm, ^na^juA] k#u «ieg»^«i 306.7 m g <jr 

NMR^^i^ |>;j,. (400 MHz, CDC1 3 ) <5 ppm : 1.46 (3H, dd, J=7, 2 Hz), 2.40-2.73 
(11H, br), 3.02 (1H, tt, J = U, 5 Hz), 3.37 (2H, s) , 3.50 (1H, t, J=ll Hz), 
3.55 (1H, t, J = ll Hz), 4.02 (1H, q, J = 7Hz), 4.13-4.20 (2H, m) , 5.01 (1H, 
d, J=4Hz), 5.49 (2H, s), 5.54 (1H, d, J = 15Hz), 5.60 (1H, d, J = l5Hz), 5.86 
(1H, dd, J = 15, 4 Hz), 6.58 (1H, dd, J=15, 11 Hz), 6.73 (1H, d, J = 16Hz), 
6.90-6.94 (2H, m), 6.93 (1H, dd, J = 16, 11 Hz), 7.33 (1H, dd, J=10, 1 Hz), 
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7.36-7.41 (2H, m) , 7.57 (1H, t, J=8Hz), 7.71 (IH, d, J=9 Hz), 7.86 (IH, 
dd, J=8, 1 Hz), 7.89 (1H, s) , 7.95 (IH, s) , 8.19 (IH, d, 1 = 1 Hz) 

I RX-^P h )U v max KBr cm" 1 : 2232, 1733, 1614, 1504, 1418, 1276, 1 182, 
1167, 1142 

5 7XX^^hil' m/z (FAB) : 842 (M f +l) B 

±T#fc (1R, 2R) -2- [[h7>7-2 - [(IE, 3 E) -4- (4 
-v7/-2-7Mn7i^)-l, 3 -7&iS3L-)\,] - 1 , 

5 --f ;P] -1- (2, 4-^7Jl/*D7i-.^) -1- [(IH 

- i , 2 , 4-h'j tv—)u- i-^ju) tf;i/= 5-^r/-2- 

10 [[2- (4 -^^;U-1- h!^^>'-Jl/) T-fe^;W] #*~>*^;i/] ^>VT- 
h (260.8 mg, 0.31 mmol) ©MlfJP (5 ml) m%&* OXZiZftWls. ifc-ffc* 
I (4N mm^)imW. ; 73.6 ai l, 0. 29 mmol) *tDA, OtT 5 # 

15 NMR b)V (400 MHz, CDClj) 5 ppm : 1.46 (IH, dd, J=7, 1 Hz), 2.75 

(3H, s), 3.0-3.1 (9H, br), 3.46 (2H, s), 3.55 (2H, t, J=12 Hz), 4.01 (IH, 
q, J=7Hz), 4.13-4.20 (2H, m) , 5.01 (IH, d, J=4Hz), 5.47 (IH, d, J = l5Hz), 
5.51 (IH, d, J = 15 Hz), 5.53 (IH, d, J = 15Hz), 5.64 (IH, d, J = 15Hz), 5.86 
(IH, dd, J=15, 4 Hz), 6.58 (IH, dd, J=15, 10 Hz), 6.74 (IH, d, J=16Hz), 

20 6.90-6.97 (3H, m), 7.33 (IH, dd, J=10, 1 Hz), 7.33-7.37 (IH, m), 7.40 (IH, 
dd, 1=8, 1 Hz), 7.58 (IH, t, J=8Hz), 7.70 (IH, d, 3=8 Hz), 7.88 (IH, s), 
7.89 (IH, dd, J=9, 2 Hz), 7.97 (IH, s) , 8.24 (IH, d, J = l Hz) 

I RX^^ b )]/ v max KBr cm" 1 : 2232, 1733, 1614, 1504, 1418, 1275, 1257, 
1183, 1143 

25 7X^^niH/z (FAB) : 842 [M + +1] . 

<##4fll> 

4- [(IE, 3E) -4- [by>X-5- [[(1R, 2 R) -2- (2, 



WO 02/066465 



PCT/JP02/01500 



-279- 



^□7x-JW - 2-hh'D^>-l-^5 i Jk-3- (1H-1, 2, 4-HU77- 
i)V) ~?U\LM ttl -1, 3 -V**r-*ry- 2 —CM -1, 3-^>'X 
-M -3-7MP^>^hU;V 



( 1 ) ylfJP= 4-v77-2-7Mo^>^X h 
5 4- C/D**^) - 3-7;U^-D^>V- h'j;i/ (1.5g, 7.0mmol) [J. Med. Chem., 
40 m, 2064 H (1997 *£) &M] £MV >Wt h U X3\)U (1.4 g, 8.4 ramol) (DM&m* 
150 t CT2B#F^MUfeo SftttSttJETOIftU £ & »CKS#>^*C!R§I lOOt: 

10 NMR *"^h;U (270 MHz, CDCl 3 )<5ppm : 1.27 (6H, t, J=7. 1 Hz), 3.24 (2H, d, J=22. 3 
Hz), 4.00-4.05 (4H, m), 7.37 (1H, d, J=9.2Hz), 7.43 (1H, d, J=7.9Hz), 7.51 (1H, 
td, J=9.2, 2.6 Hz) 

I hJUvmax CHC1 3 cm' 1 : 2237, 1262, 1054, 1029 

VX^h^i/z (EI) : 271 (M f ) , 139, 109(10058). 93. 
15 (2) 3-:7jM-n- 4- [(IE, 3E) - 5 -^v - 1 , 3-^>^^xnM ^ 

(1) ^%fcV^)V=4-is7 S -2-7)\,*U^>¥)V*Ki£^-Y (209 mg, 
0.77mmol) 0^irh7t h*D77> (4 ml) ^£-78^ KM UiWbTV^*^ 
f^MJ^A Cv^lJ^fcJfc, 1.53 N, 0.5 ml, 0.77 mmol) SflTFUfe. »$££-78 , C 

(lOOmg, 0.77 ramol) OSir^fc h'n77> (2ml) iMSr^TL-fc. S'&«fe*-78 , C 

15«-|BSB(tl/fc. 0.1 Ni&Sfe (3.9mL, 0.39mmol) SriJDA* S^**^*"? 30 
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tt&mm m (w 82 %) &wn&ommt\sx&it. 

M& 174-177*0 

5 NMRX^MU (270 MHz, CDC1 3 ) <5ppm : 6.36 (1H, dd, J=15, 8 Hz), 7.14 (1H, d-like, 
J=3 Hz), 7.16 (1H, d, J=8Hz), 7.28 (1H, ddd, J=15, 8, 3 Hz), 7.40 (1H, dd, J=10, 
1 Hz), 7.47 OH, dd, J=8, 1 Hz), 7.67 (1H, t, J=8 Hz), 9.68 (1H, d, J=8 Hz) 
I HUvmax (KBr) era"' : 2230, 1681, 1672, 1621, 1421, 1159, 1124 

7XX^ h.;U m/z (EI) : 201 (MO , 172(100*), 158, 145 
10 Ttmfrffi : C,jH g FNO t LT 

ftWm : C, 71.64; H, 4.01; N, 6.96 
frffim : C, 71.84; H, 4.27; N, 6.83. 

(3) 4- [(IE, 3E) -4- [h^>*-5- [[(1R, 2 R) -2- (2, 4- 
i?y Jl^uy xX.W - 2-fc h-D + v-- 1 3- (1H-1, 2, 4-hUT 

15 V-)l~l-^Jl) -fuM)V\ m -1, 3-i?ttHr>-2-<X M -1, 3-^ 

(2) Tf»fc3-7;W3f D-4- [(IE, 3E) - 5 -^V - 1 , 3 -^>*i^X 
-jl>] ^>-^/-h«j;i' (4.63g, 23.0 mmol), (2R, 3 R) -2- (2, 4-*?7)V* 
D7xZ.JP) - 3- [[1- (tHD^fJP) -2-kHD^>Xf;H ^tf] -1 
20 - (1H-1, 2, 4-hU7^-l- -2-79 J— )V W*M¥8-3 3 3 
3 5 0i:fBl; 8.73g, 24.3mmol), p - V)V3L>W&>tiL • 1 3jc*P«fo (5.07g, 26.7 
mmol), ^ifh7tHD77> (200 ml) ©jB^fl*** SfiT? 30 ^TOcHb/fco }1 

nfc&afcftiH^h^fc kd77> (i5o mi) *m*.T»tf>u ±EtBifcm 

25 L& 0 ^«©iRf^*S6»c:2IiII*03gLfe^ 3Mfc«*T- h9t h'D77> (150 ml) 
EE~F»WE*I»S* # 6 nfc^ttO^SE* >• U * (500 g)»fc.*7A^n7h^7 
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7^-(;#lillfJl'-AW> (2:1) i«TiHJbT> $if3gl$fc^9.35 
g (W74?o) 5Mfi®ra<?)@#:i:UTffc. 

MRZ*V7b)l> (400MHz, CDClj) <5ppm : 1. 19 (3H, d, J=7 Hz), 3.33 (1H, q, J=7 Hz), 
3.40 OH, tt, J-ll, 5 Hz), 3.62 (1H, t, J=ll Hz), 3.64 (1H, t, J=ll Hz), 4.30 (IH, 
5 ddd, J=ll, 5, 2 Hz), 4.43 (1H, ddd, 1=11, 5, 2 Hz), 4.83 (1H, d, J=14Hz), 5.01 (1H, 
s), 5.03 (1H, d, J=14Hz), 5.07 (1H, d, J =4 Hz), 5.90 (1H, dd, J=15, 4 Hz), 6.62 
(IH, dd, J=15, 11 Hz), 6.7-6.8 (2H, m), 6.73 (1H, d, J=16 Hz), 6.95 (1H, dd, J=16, 
11 Hz), 7.3-7.4 (IH, ra), 7.34 (IH, d, J=9 Hz), 7.40 (IH, d, J=8 Hz), 7.58 (IH, t, 
J=8 Hz), 7.79 (2H, s) 
10 bJUvmax (KBr) cm' 1 : 2232, 1616, 1499, 1418, 1140 

Y^^^i? h)l m/z (FAB) : 543(M*+1) 
ftMftg. [a] D " -76.6° (c=1.00 , CHCl 3 )o 

MWlz, «ift^|!ilmg$^f}aoi!l 1 0 0 n 1 ©a&«zk*jbO*., 
15 Wlit&m&l Omg/m 1 E*±»#T*s:£SB«K:J; D*BUfc. 

tMffS^ny-A (GENTEST Corporal ion$S ; 0. 5 mg protein/ml) fcttlfcfls 

«»{b^©S#J*s&^Stt*#T**^fcwT^^«»Afl!>^^*$, H P L C 
20 &fc=k 0^*L-feo 



£J&0)J 5 (Dfcttm (#J^##5-16CDZ1:*- h U ^AI) — h b£tt 

#^5-16®-^- h U ^Ai£) tt, -f >*^- MH^mM^^ScL., 30^ 




F 
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mmi^motfiMmmmt, &<Djj&x®\feLtcm'i^nm.±mm mics)iz 
k^xmrnzntco 

ti>> ym\z-o^x^m^m mic s u^mmw^mz^ omfevrc &® 

10 DMSO Xft^. mm&)fei$m\Z 0. 1 65 M 3-(^E.^^ 'J y )yp/t>x^7K>m 
(MOPS)T pH 7.0 izMffiitZntz RPMI1640 igiteT'frofc. DMSO 

n&mz.tefr'otc., mmmMte£m&m**izMm2&. mmwiz 5.0x10*7?; 

5 2.5 x 10 3 cells/ml \ZUZ>£?\Z 0.165 M S-C^.H'ZfcU /)yp/O^J^ 
>M0PS)T pH 7.0 ('^W-fb^tlfc RPMI1640 JgiftTlMLfco T-<:?P:/l/ 

15 -ho^ttti ioo m i £%>mt&mmm 100 ^ 1 35 1 t 24 

75M 72 f^FUJig^bfco <fb£^ £ fc ^ P > h p t & V^TBJ <=> frfciiJit 
*»B»5n&^T, 4£&%KD MICs ^Ml^Ufc. MICs fc*3 > h U-)V\Z\t^ 

V U 7bP y #**:t:7*^^>;Uc:2V>TO$ , ^& :MICs tt 
20 ^i^J; OiftiJ^bfeo DMSO \Z®Mhfr. &fc&WV> 2 ^©Pgf&^R 

tt DMSOTfr^, «J(*W?a:#3Ktt 0. 165 M MOPS T pH 7. 0 fc|g®<ft; $ tlfe yeast 
nitrogen base ig^T-fTofco DMSO <D§ik1feWk£t\'S. lX*jB*.&*>ofc. 
«£3£t&*4 , K:!H»3 , li\ 5.0 x 10 3 75 £ 2.5 x 10 4 cells/ml \Z 

&5 «fc 5 \Z 0. 165 M MOPS T pH 7.0 KHaHrfbS n& yeast nitrogen base 

25 xmrnvtzo t-t ^ pyu — h©#^4'tfi 100 m i 100 n 

1 &jg£b* 35 °C X 48 75M 72 B# b fc. ^*m^3>hn- 

;i^^*viTBje>^^^m^i§se)e>nfcP#^T% rt:-gr^<z> mics *»i£b;fc. 
mics ttp > h n-)i'\zft^x'pta< th 50%<Dmmm±&£.vz>m'Mt'£tmm 
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mt^Tc mmm.±<Dm^.izu, mm 485am \z&rt%®ift.m*mmi>t£ 0 

TX^)U*)UXmiZ*D^X<DWll£Jj&k:iAICs tt SM^^f??* JC =k 0 Wife Ufc„ 

mmik&wiz dmso k^l*:, &fc&m<D 2 ^pg^nm dmso t?tv^ ^ 

Hftj&^te 0.165 M MOPS Tr pH 7.0 M »Hb $ n RPMI1640 ^ itii T fT o o 
1.0 x 10 4 cells/ml £&££-3};: 0.165 M MOPS ~C pH 7.0 IZBW 

itzntz rpmii64o mm^mmvtzo 2 u~7v- b<D&ft*i:nm 100 u\ 
t^mt^^mt^ 100 #1 30 <c ~c 24 72 wm*L/£ 0 as 

10 4fc<D MlCs &MfeVfz B MlCs ten > h n-JH;:J£^T'>&< £ % 80*<Dit?iil& 

15 

famt^m mic id (Mg/mi) 



C.a. (l) a) C.a. (2) b) C. a. (3) c) C. n. d) A. f . e) 



20 VC&m h 0.25 <=0.008 0.063 <=0. 008 0.031 



a) :C. a. (l)=Candida albicans ATCC 64550. 

b) :C. a. (2)=Candida albicans TIMM 3164. 

c) :C.a. (3)=Candida albicans TIMM 3165. 

25 d) :C. n. =Cryptococcus neoformans TIMM 0362. 
e) :A. f. =Aspergi 1 lus fumigatus SANK 10569. 
it&m Mtmnfc in vitro iaXffifgft £tk Ufe . 

mnm 1 ) 
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^mm i <Dik&ya 5 o omg*&.Mmmmfc2 5m i izmmvmmmy 4 )v 
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m # ® m m 




(i) 



N 



Ar 



(II) 



n§ m-Xte&tSiZ> 175M3<aogmS*^bT'fo^^ C,-C l0 7'J -JH§^ U R 1 
L«-/K-L a -L b - 

tx t> A c 6 - c a o y u a «t o s&s ra-xttSfc* i 

3 i©SM^W UT*>&^ C 3 - C 7 P 7 U 

15 c 5 7;MrU>*£^-f 0 ] ^snssssu, 

g^C^CaTMy^M, 5*-C (O) — N R 2 R 3 (5£*, R 2 RtfR 3 «, *tl* 

n^]£LT7jc^.M^-xttc a -c 6 T;p^;i/^-r^ R 2 ;&tfR s «-€-*iSjWi8£ 

20 Xtok -P (=0) (OH) 2 S^tkTo ] 

C !-C 6 7; WPS, C 1 -C 6 7^3*->S, A y77S, #B?3k 75/ 

a, c 1 -c 6 y.^jiys.y^ > , c 1 -c 6 7M;i-75/«, 7s;c 1 -c 6 7J^ 
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6 7^^./PSv -o-p (=o) (oh) 2 m. ms> -o-p (=o) ( 

OH) altlli^nfcCrCeTMJU. 

5 frm&s S-Q-NR 2 'R 3 ' [5£<P, mtt&X\tiJ)l'#~)l&tt\s* R 2 'E.tfR 

3 'tt, fn^«UT7j<iIl 1 XttC l -C { 7;V^l/S:^\ R 2 'RtfR 3 ' 

£tkTo 3 #;i^*~>g, -O-P (=0) (OH) 2 S> ROs -S0 3 

10 HS. 

2. B»*3Slfc*^T, 

20 x-o-c (=o) -^t^-r^--L--&^<D^mm^t. -L b -o-R&t^t 



wrasse 1 7514 tf^jitRsnsfcm** 1 juk&ut^ 
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L*t, «i^«aJ:Omsn«imBTimStlA:- (o-7i-k» -CH 2 -S 

8 . m&m 1 75SM*^ 6 & zm&znz n-rtifr i jrkuj^t, 

R-t)m&&M /3 J; 0 MRS n& ft— XlMfc* 17}£3ra©Mft££W *>&V> C , - C 

9 . i nmm&m 6*5i^§ns u-rn^ i jui-ss^t, 

- P (= 0 ) (oh) 2 ^Tfe* hVTV-Mk&mx\±*<Dmm±$t®--z*iz>m. 

arfM^a, *h*ssm* /\oy>if, >-7/x;jm-CH 2 -o-p (=o) (o 
h) 2 ^5^5iiiSa i t-&& h u 7y-;wt£&xtt*©a^±w&sn*&. 

11. 8f^l75Sfflf*^l 0^6»WS*l*^m^l^»:*l^T. ■ 

ei&sw i U7v r -;Hb^x«^ 1 o^3i±g^$n§^o 



1 2. fflfc&Jgl 1 K&ViT, 
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13. 

1 4. fflf^ 1 75Mtt*3S 1 0*5Ma3n*lvfnfrl*te:feVvr, 

10 15. H»*3S 1 7bSB!*^ 1 0 3^5a^Sn*V>rn*>lJR»C*^T, 

j3 #ft-X»«fc -5 C ! - C 6 y £ 1 75M 2 flSW b T A ^ 4 7 fl^* 

1 6. 1*^1 5lC*3ViT, 
15 j3 j&t]«|— C ! - C 6 1 7}3£ 2 B&^nfc 4 M753§ 7 M^^ffi^ 

17. ffll^JSl 6K*S^T, 

zft-C (O) -W (5£*, Wtt, ISI— XttS^SC 1 -C 6 7;U^S*17!>S2i@ 

25 ^x(^©ii±^$n5& 

19. fj|:jfcJl 1 8 fc&^T, 

Btfi* 5£-C (O) -W 1 ^*, W'tt, PI-X«M^^C 1 -C 6 7;l'^.U'-ei7&S2B 
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2 0. IS^19(C*5^T, 
X#, -Jtt^(III) 



10 K*, Ar ] «, ADy>M^^hU7.^a^^*J:D^-£>^&S^$ns|Bl- 

15 S^btfe^^tyfJH, Xtt, ®M*S¥rJ;9ig&£n£n^XteM&£175M5 
EfciU ^^U>S, X«. 5£-S (O) nl - (5$*, nlttOM2©St^t. ) T 

Git. j£ (Ga) 

— (CO) p -(R 6 C=CR 7 ) q -(C=C) r -(R 8 C=CR 9 ) s — (Ga) 

R 6 , R 7 , R 8 , &tfR 9 it, &±HZ7mW^, X«, l^-Xtellft^ACi^M 




Ar 1 
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q«, O75S3 0«c£;*U 

rWsH, aftftfc 0 7532©8ER*jRT. ) Ti£2n£«> 
Xtt, S (Gb) 

— O-CO-NR^— T— (Gb) 

io Tfc*> #J8^ xt*. it«^u<tt»ttc I -c 8 7^u>'***"r, ) T^sn&a* 
<mm&mr> 

ADy>If, 7K^K> ^M7hS, nhag, ->7/S, 

w t> a c , - c ,r y -f «j&»s* c. «fc o asw s n s x « n& ^ i TiS 
5iot!fti%fUT i ba^c 2 -c l 7^*;'f;i/^S, c 2 -c 7 T^n^>-^;i/^ 

^ilk C 2 -C 5 7.'W/'f^75;i, i£-C (O) — NR 2a R 3a (iC*, R 2a 2W 

sssr^-r. ) x^^n^.s> 5$-s <o) w1 -r 41 # 1 « o 75s 2 <z>»c£^ 

U R S1 ««^S#77 J;0il^$n^|5l-XlWcE^ 17}M5ffl©Btfeg«:*rb*C'b&V> 
C,-C,7MJHi§wt. ) T&SttSS, 3£-S (O) M2 -0-R* 2 <5S<f», u2 
25 tt0 75£2$>fi#&7KU R 52 «g^S^77 c kDii^$n^|5l-X«M^'&175S5fHCD 

■ s^x^bTfe^vic-CeT^.Ji/S^TK-r. ) TUsnss/^-o-s (o) u 

3 -R« 3 (sC*. *i3ttO75S2<0SBS**U R« 3 «*&S^7j £ OMiRZtlzm—X 
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1 M 5 fiOftS* t l/T t>^^ C ! - C 6 ) TltStlS* 

Tfc&wh^VU;^ c 2 -c 6 7;i^r~.MA c 2 -c 6 t;^~^*, c 3 -c 6 i/ 

<SJ«#5> 

c , - c 4 7)v*)m, i^-xfcm&s/Npy 1 5 n&snfc c x - c 4 r;i^ 
io )vm. ms. /\ny>m*. 

15 

2 2. M^3«2 1 fccfc^T, 
20 5£-S (O) nl - (5£<K n 1 « 0 75S 2 ©SESt^t". ) 9 > 

r 5 ^^mtx«c x - c 4 T;mr;i/*T$> d , 

Gtfs ^ (Ga' ) 

— (CO) p .- (R 6 'c=CR 7 ') q .- (CHOr-- (R a 'C=CR 9 ') s - (Ga') 
(5£*, R 6 \ R 7 \ R 8 \ RCXR 9 ' tt, Sfisifc**®^ X«, PI-Xtt^SAa 
25 y>M^£ 1 7>S 5fifLT^^C t -C 6 mJH^l, 
p' fcJu 0 71Sl©fflER£3SU 

q* , r' frits' tt, &&fc0 75£2©K8fc£:*-r. ) -p«Sn*«Tr*5 h'J7'/- 
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2 3. |Jtefe3$2 2fc*5V>T* X*n« (IV) 




5 

2 4. 1 fcfcWT, 

AW 

-o- -o- <^ 

(Bl) (B2) (B3) 

10 J (Ga* ' ) 

— (HC=CH) q «— (C=C) r — (HC=CH) S «— (Ga -^ 

(5£** q* ' tt, 0 75£3<&SE»*j*U r* ' R^s* * SUftK: 0 75M 2 CDg$c 



15 



2 5. ffi^2 4fc*JV»T, XrtWV) 
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F 



O 



(V) 



2 6. ffi$tm2 Ifc^UT, 

x %^m^-m^7- u r u -)\>&x$> o , 

e^-s (o) nl - n i « o 2 ^^^-To ) xmZtlZ>&X&K), 
r 4 &c !- c 6 7;i/*>i<aT& d s 

10 G#*, 5£ (Ga') 

~-(CO) p .-(R 6 'C=CR 7 ') q .-(C=C) r .-(R 8 'C=CR 9, ) s .- (Ga') 

(it*, R 6 \ R 7 \ R 8 \ RtfR 9 '«, aSfttaK*]®^ X«u ^XTOS/\a 
ir* >mt £ i 5 L- T *> & ^ C t - C 6 WPS £^ b > 

15 Mk&Mxu^<DMw±ftm2ft&m 0 

2 7. ffi^2 1 K:J3V>T, 

A r tt&S^r £ VmWZnzm-WZgUZ 1 75M5<@<Dffi&S£lrbT ! fe&^ 
20 TfeW75 1 )H-Cfe0, 
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GUfis 5* (Gb) 

— *-CO-NR*— = T— (Gb) 

R T B^ 7K^JjfC^XteC 1 -C 6 7;WW*£^U 



10 



2 8. ff^3S175Slf^JS2 o^st&sn^vfn^i^K^T, 



x#s, 5$(vi) 



F (VI) 




N 



i5 29. it^i75sw^2 o^e»ii^$n^^-rn^i^^*5ViT, 



XjW» ^CCVI I> 




F 



WO 02/066465 



PCT/JP02/01500 



-295- 



^CN 

r 




(vni) 



5C(IX) 



vVWW 



F (DC) 



10 3 2. »^3S175SIS^2 0*»6aii3n*^Wl3Hl:*W, 

xa^ aoo 



vWWV 

Me 



o 

N N— <\ />— N S N 
F 



F (X) 
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3 3. fltjRJg 1 753Sai#3!i 2 Ofr*>m&2tlZ>^"ftifr 1 3S£*5V>T, 
X^, 5t(XI) 




5 3 4. »*JS175S»^2 0^6aR*n*Vifn**19!lC*ViT, 

x^\ T&au) 



Me 



F (xn) 



io x#, ssaiii) 



Me 

err t . 



9" 




(xm) 
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s m m 

-mm) 

o 

X-O-C-L-O-R (I) 

Ft*, 

xtt, ax-oHT3Esti*^**^tji«r»tt*#r*ai*jRL, -(p^mmc 

6 -C 10 7>J-;k)CH 2 -S^^b, Rte, -P(=0)(OH) 2 »^^f<, ] 
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